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Forward
Religion and science
"And so the discussion goes on. But it always seems to me that there is one question about
which everyone is clear: the modern man thinks for himself; the mediaeval man simply
accepted things on blind faith; and the prime instance always is that the mediaeval man
believed that the sun went round the earth. Yet it should be obvious that he did so, not
because the church taught him to, but because he saw the thing happen so! And we believe
that the earth goes round the sun, not because we see it, not because, for the most part, we can
prove it, but solely on blind faith. So that on this point you get a whole variety of morals; one
is that people who go on using this as an illustration of modern freedom of thought as
opposed to mediaeval superstition are almost past praying for; they have not enough power of
thought to know what their own words mean. Another moral is this: On this particular point
the man in the Middle Ages thought for himself and was wrong; we accept something on
blind faith, and are right; so there's something to be said for faith after all. And the third
moral is this: That we really have come to a blinder faith in science than men ever had in
religion. The thing we are asked to believe goes absolutely against the evidence of our own
eyes; we non-scientific people cannot prove it, yet without question we believe it. And it is
not unamusing to try to imagine what an uproar there would be if science were silent on the
point, and it was the church that asked me to believe it."
(Sheed, Frank, reference unknown)
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ABSTRACT

The focus of this study is the impact of student perception of the validity of
content on student learning.

It is proposed that, if the content of a subject is perceived by

students as being different to the content of another subject, a result of this perceived
difference is that students will treat their learning in these subjects differently. To test
this proposal, student beliefs about items from the content of the religious education
course are compared with student responses to items of content of their science course.
A sample of 1418, year 11 students from nine co-educational Catholic secondary
schools were asked to respond to a series of outcome statements from the year 10
religious education and science courses. The questionnaire asks two questions; one, can
the student recall being taught each item; and two, does the student believe that the item
is true. If the students believe that the item is true, they are asked to indicate one of three
possible reasons for their belief. One, they believe the item because the teacher had
provided them with evidence that convinced them that the item is true; two, they believe
the item because they trust the teacher to teach them what is true, or three they believe the
item for some other reason such as faith. This study does not deal with the issues of faith
formation, catechesis, new evangelisation or evangelisation which are significant raison
d'etre of Catholic schools and are closely linked to the study of religious education in
Catholic schools.
Student and staff responses to a number of open-ended questions, and extensive
discussions with students in a Reference Group, provide additional insights into the
student beliefs regarding the nature of knowledge particularly for the content of their
religious education and science courses.

It is proposed that students will find it easy to believe some religious education items
and hard to believe other religious education items, and that the students will find it easy
to believe some science items and hard to believe other science items.
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It is also proposed

that there will be a tendency for students to find it generally 'harder' to believe the

religious education items than the science items but that the two sets of items will not

form two distinct sets of data but rather represent a continuum of difficulty. AB a result of
student responses to the items, this thesis will develop scales that will allow the model to

be tested.

1. The model proposes that students will classify content that represents different
levels of plausibility and different types of knowledge and different styles of

knowing into different categories. Scales will be developed from the model,

based on the hypothesis that content that is perceived as being plausible, easily

explained and verifiable by the teacher will be readily accepted by the student

and easily learnt- the easy end of the scale. Content that is perceived as lacking

plausibility, which cannot be easily explained and verified by the teacher, will be
less readily accepted by the student and difficult to learn- the hard end of the

scale.

2. The model proposes that students will classify the content of the religious

education course differently to the content of the science course. Scales will be

developed from the model, based on the hypothesis that the content of the

religious education course, in comparison to the content of the science course, is

perceived by students as lacking plausibility, is less easily explained and verified

by the teacher and represents a different style of knowledge and knowing that

make learning in religious education more difficult- the hard end of the scale.

The students' usual religious education teacher administered the questionnaire in

school classrooms. The student responses were encoded and analysed, utilising the
Simple Logistic Model of Rasch (Andrich, 1988) with the RUMM 2010 program

(Andrich, Sheridan, Lyne & Luo, 2000). The analysis utilising the Rasch measurement
model was not completely successful, prompting a series of additional analyses to

overcome the problem. The results of these analyses provide collaborative evidence that

supports the general patterns evident from the imperfect Rasch created scales.

v

Despite the imperfect Rasch results, the patterns evident from the data indicate that
there are major differences between student learning outcomes and belief patterns in
science and religious education and within these subjects themselves. The main findings
are: one, that students report a higher level of 'recall' and 'belief of the science content
than they report for the religious education content; two, that students tend to believe
fewer of the religious education items on the basis of having been provided with evidence
that they are true, and fewer on the basis of trusting the teacher to teach what is tru·e and
that students tend to believe more of the religious education items on the basis of 'other'
reasons than on the basis of evidence or trust. Three, students' responses to the religious
education items are more complex and very different to their responses to the science
items. The results of this study indicate that the religious education items represent
different types of knowledge. Fourthly, a relationship between levels of recall and belief
is evident in the data, suggesting that where teachers do provide evidence to prove that an
item is true, learning is enhanced.
The study is of importance to teachers of religious education. The evidence indicates
that the students find it easier to recall and believe content from the religious education
course when the teacher has provided evidence to show that the item is true. Students
report that they find it hard to believe the content of their religious education classes on
the basis of trust, whereas they report that they find it easy to believe the content of their
science classes on this basis.
Student responses to the items indicate that the content of religious education does not
represent the same level of knowledge as science, and does not make equal demands on
students' acceptance, belief or life experiences. Recognising these differences may also
assist teachers of religious education in their task. In addition, the results indicate that
there are clear differences in type of content within the religious education course itself.
Understanding these differences may allow teachers of religious education to be more
effective in their teaching.
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CHAPTER ONE
INTRODUCTION

This section describes:
•

•

•

•

Background to the study

the situation in which the study occurred in Western Australia;

the structure of the Catholic religious education coUf!.e used;

the Catholic religious educrtion content taught by all Catholic schools, and
some common content of the science course taught in Catholic schools.

The Catholic Education Commission of Perth, Western Australia, (C.E.C.W.A.) is

responsible for the education of students i n system schools within the Perth Archdiocese.

A small number of Catholic schools arc owned and run by religious brothers and nuns,

and while these order - owned schools are generally not the responsibility of the Catholic

Education Commission, the :ulministrators of these schools do work co-operatively with

the Conunission. The Bishops of Western Australia mandate the C.E.C.W.A. to foster the

development and improvement of Catholic schools, and to act on behalf of the Catholic
community for the benefit of Catholic schools. The Catholic Education Commission is
appointed by the Bishops of Western Australia and remains responsible to them. One

purpose of the Catholic Education Commission is to generate official state-wide policies

and another is to assist individual Bishops with the schools in their own dioceses. To

facilitate the efficient running of Catholic schools within t h e Perth Archdiocese, the
Catholic Education Commission established the Catholic Education Office.

Within Western Australia, there are four Catholic dioceses responsible fo r the

education of children. These dioceses are the Archdiocese of Perth and the dioceses of

Bunbury, Broome and Geraldton . The Perth Archdiocese includes the Perth metropolitan
schools, and those schools located between Rockingham i n the south, Moora to the north
and those east to Kalgoorlie. O f the 106 schools within the Perth Archdiocese, there are

2 6 secondary schools teaching over2 0,600 secondary school children. There are

seventeen co-educational Catholk: colleges teaching approximately 12,350 students from
years eight (thirteen year olds) to year twelve (seventeen year olds). The remaining nine
secondary schools within the Perth Archdiocese include two girls' secondary colleges
(l ,500 students), two secondary boys' colleges (1024 students), and five schools that are
either co-educational or single sex, teaching students from preschool (five year olds) to
year 12 (seventeen year olds) (Annual Report, Catholic Education Commission, 2002).
The Catholic Edu.;ation Office of Perth, Western Australia, developed a religious
education curriculum document entitled the Perth Archdiocesan Guidelines (Catholic
Education Office, 1987). From this document, the Perth Archdiocesan Religious
Education Course (draft) (Catholic Education Office, 1995) was developed. This
document specifies the minimum content '.Or religious education classes in all Catholic
schools in Western Australia and the tea1;hing methodology to be used by teachers (thus
defining the nature ofreligious educatio1' in Western Australia1). The Perth
Archdiocesan Religious Education Course is written in terms of 'teaching poirJts' (similar
to outcome statements) that specify what the teachers are required to cover within their
lessons (the teaching points for the Year I O course, eg Al .1.1, "Identify how people show
concern for developing fueir conscience as intended by God", Al.2.1, "Explain how
people are capable of developing their potential for goodness", are li;;ted in Appendix 1 ).
In addition to these teaching points, the document specifies the teaching methodology and
a recommended teaching process that has three stages. The three stages include; one,
'reflecting on human experiences', two, 'understanding Catholic faith experiences' and
1. There has been much debate in the literature as to the main purpose of religious
education. Various approaches and emphases have been argued in the literature, and
practiced in classrooms in Australia and elsewhere. The purpose of religious education in
Catholic schools in Western Australia is to teach students what Catholics believe and how
they practice their faith. This thesis does not attempt to enter the debate as to the nature
of religious education. The focus of the study is also not the effectiveness of
evangelisation or catechesis in the religious education class room. A reader interested in
exploring the literature concerning the main purpose of religious education may find the
following useful: The Australian Catholic Bishops' Committee for Education (1990),
Rummery, R.M. (1975), Ryan, M. (1997), Groome, T.H. (1980), Flynn, M. (1979)
(1985), Crawford, M. & Rossiter, G. (1988), Moran, G. (1973, 1981, 1983), Fowler
{1980, 1981, 1984, 1986, 1993), Boys, M. (1981, 1982, 1984) and Holohan, G. (1999).

'

three 'relating faith and life' (Figure i.2). The foci of the religious education course are
knowledge and understanding ofwhat Catholics believe and how they practice their faith.
Within Catholic schools, the content of science courses is less uniform than the
content of the religious education course. Prior to the early 1980s, the then state
education authority, the Board of Secondary Education, did have control over what was
taught in Catholic schools. The control over content of science courses in private schools
was relinquished for learning programmes up to year l 0, and so Catholic schools were
then able to develop individual courses for their students. As stndents who are university
bound sit a common university entrance examination at the conclusion of year 12, there is
a tendency amongst schools to ensure that their year 10 stndents are thoroughly prepared
for year 1 1 and 12 courses. As a result, while the science programmes of many Catholic
schools are not exactly the same, there are common elements. As a result of differences
in course content between schools it was only possible to confirm 3 7 'content statements'
that are common for all nine study schools. Currently, the science curriculum for year 1 O
is expressed in terms of content that is to be covered by, the teacher. This content
incorporates content from the disciplines ofbiology, chemistry, human biology and
physics.

Differences between religious education and science
This section describes:
•

differences between the content of religious education and science, and differences
within the religious education course itselfthat are evident in the levels of
knowledge, in the levels of acceptance of content, in motivation and in student
perception and beliefs;

• how students learn differently by treating the content ofdifferent subjects differently;
• how the Rasch measurement model allowi:: for a comparison ofdifferent learning
content on the same scale.

3

It is recognised that there are differences between the content ofreligious education
and the content of subjects such as science, including differing levels of knowledge,
diffe'ring levels of acceptance needed by students, the absence of transference of learning
between classes, differing levels of motivation between classes, and the students'
perceptions of the validity of the content. The degree which these differences influence
learning in religious education and science will vary with how students perceive these
differences. For example, an item that objectively may be considered as representing a
particularly high level of knowledge, and hence may be presumed to be difficult to
believe and recall, may be perceived as easily accepted by some students whose life
experiences, trust in their teacher or faith allow them to perceive that the item is very
plausible and hence easily b�iieved and recalled. The importJnce of student perception as
a factor affecting student learning is therefore significant in that individual perceptions
may not correspond to objective views as to the type of knowledge a particular item
represents.
One variable, impinging on the effectiveness of learning in religious education
classrooms, relates to how students perceive the content of the religious education course.
There is anecdotal evidence, communicated to the author by students and teachers, that
some students in religious education classrooms in Western Australia, tend to perceive
the content of the religious education course as lacking plausibility. One result of the
perception that the 'knowable content' presented in the religious education classroom
lacks plausibility may be that students tend to treat that content differently to the content
presented in other subjects (such as science) where the content is perceived as plausible.
This difference in perception therefore may be a factor that contributes to the apparent
lack ofeffort on the part ofsome students to learn the content of the religious education
lesson and the negative attitude some students exhibit toward religious education reported
in the literature (Macdonald, 1988, Moore 1991, and Dorman, 1995).
A difference that may impinge on learning in science and religious education is the
lack of transference o f learning and motivation between classes. A teacher can he
teaching science to a group of students in period one, and have those students copying
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notes, reading texts, listening to explanations and eventually re·presenting that exact

material faithfully in a subsequent examination and not once question the plausibility of

the content. That same teacher can then move on to the religious education classroom in

period two, with many of the same students, and suddenly find the content challenged,

each teaching point questioned and explanations rejected as lacking plausibility. The

students' learning style i n the two classes appears to be different. Their perception of the

plausibility of the content of the two subjects appears to be different. In addition to the
anecdotal evidence communicated to the author via teachers who contact the Catholic

Edu�ation Office, and from personal contact the author has with teachers of religious
education, the lack of transference of learning and motivation between classes is

supported by student responses to the questionnaire and comments made during detailed
discussions with the students in the Reference Group (chapter 5 and 8).

There is also a difference between the level of acceptance needed for the content of

subjects such as science and the content of religious education. Some of the material

presented in the religious education classroom cannot be measured in a scientific sense,
and therefore requires a higher level of acceptance before students will be prepared to

believe that i t is true. In addition, the lower the level of acceptance necessary for the

content ofother subjects, such as science, is evident from the observation that students do

not challenge teachers to 'prove' that the content of their lessons is valid, a s is often the
case in the religious education classroom (based on the author's observations of

classroom practice and comments from their teachers). The perception that the content of
these subjects is plausible manifests itself in the learning style of the students - content

that is perceived as plausible is readily accepted as valid, whereas content that is

perceived as lacking plausibility i s challenged.

This thesis recognises that there are differences in the level of knowledge in the

religious education and sciences courses that arise because some students perceive that
some science items represent a higher level of knowledge than other science items and

some religious education items represent a higher level of knowledge than other religious

education items. As a result of the differences in level of knowledge between and within

'

the religious education and science items some students may tend t o find it harder to

recall and believe some religious education and science items than others and that there

may be a tendency for students to find it harder to recall and believe the religious

education items than the science items

The differences between the levels of knowledge may result in students treating the

content of religious education and science (and the different 'types' of content evident

within the religious education and science courses themselves) differently. Although the

content represents different knowledge, the Rasch measurement model allows for

different measures t o be compared on the same scale and produces a value free score that

quantifies the perceived differences. The calibration of the student responses to the items

will enable answers to the research question to be made despite the differences evident

between the two subjects.

The differences between the content of the religious education and science courses are

recognised in this study. Differences in level of knowledge of content, levels of

acceptance of content and motivation to leam, have been noted While recognising that

differences exist, at an objective level, the focus ofthis study is how students perceive the
differences between the content of their religious education and science courses, and how

the differences i n perception impact on learning. The capacity of the Rasch measurement

model to provide a value free, score of different measures on the same scale allows a
comparison of perceived differences of items within and between the content of the
religious education and science courses.

The Perth Archdiocesa n religious education course
This section describes:

•
•
•

the structure o fthe religious education course used i n this study;

how the religious education course is based on the life experiences of the student;

how sections A and B of the religious education course represent 'knowable content';

•

•

how sections C and D ofthe religious education course represent content that deals
with 'less concrete knowledge'.

The Catholic Education Office developed a religious education course that is
mandatory for Catholic schools in the Perth Archdiocese. Figure 1.1 outlines the basic
structure of the course that comprises two sections (I and 11) and five sub-sections (A, B,
C, D and E). The Unit Outcomes (1 .0, 2.0 3.2 and so on), which are temted 'Teaching
Points', are listed within each sub-section (Appendix t).
Figure 1.2 illustrates the 'leaching process to be used in the teaching ofthe religious
education course, and illustrates how the five sub-sections of tne content framework
(Figure 1.2) are incorporated into the three stages; one, 'reflecting on human
experiences', two, 'understanding Catholic faith experiences' and three, 'relating faith
and life', The nine unit outcomes (LO, 2.0, 3.1 , 3.2, 4.1, 4.2, 4.3, 5.0, 6.0 in Figure 1.1)
are expanded upon to fonn the 59 teaching points, listed in Appendix l , to create the
actual 'Teaching Leaming Programme' that forms the Perth Archdiocesan religious
education course (draft) Year l O course,
As can be seen from Figures 1 . 1 and 1.2, the nature of the content in sections A and B
is predominantly 'knowable content' reflecting the stated nature of religious education in
Western Australia - teaching what Catholics believe and how they practice their faith.
The unit outcomes and the specific course outcomes in sections A and B, in particular, are
concerned with understanding 'human potential' and 'human weaknesses' (eg. 11\ustrate
how just love leads to peace - Section A, subsection 2.0 see Figure 1.1). The content in
this part of the course can be demonstrated to tlte students because it is based on the
students' own experiences oflife, and as such, can be shown to be plausible. Through the
teaching process, students can be shown that much of what Catholics believe is based on
human experiences and represents 'knowable content', and is therefore plausible. The
nature of the content in sections C and D (Figure 1.1), to a lesser extent, reflects
'knowable content'. The content ofthese latter sections is less easily demonstrated
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Discovering the Human Need for Christian Salvation

A Discovering Human Potential
LO
Recognising our significant human experiences
2.0
Human experiences point towards our human potential
B Accepting Human Weakness
Recognising common experiences of human weaknesses
3.1
Appreciating the human yearning for personal freedom
3.2
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Drawing on the Experiences of Christian Salvation

C Potential Offered by Christian Salvation
God offers salvation from human weakness
4.1
4.2
Discovering that God values our human potential
Through Christ, God offers specific gifts
4.3
D How Catholics Accept this Potential
5.0
How Catholics accept the salvation Christ offers
E Making Choices
6.0
Revision and making choices to be made

Figure 1 . 1 . Content framework of the Perth Archdiocesan religious education course.
Source: Catholic Education Office Archdiocesan Religious Education Course (draft)
(1995) Perth Archdiocesan Department of Religious Education, Perth.
A: Discovering Human
Potential
Reflecting on
human

experiences

B: Accepting Human Weakness

E: Making Choices
Relating

faith and

life

D: How Catholics
Accept this Potential

Understanding
Catholic raith
experiences

C: Potential Offered by Christian
..__.:::,_,:::::� Salvallon

Figure 1.2. The teaching model for the Perth Archdiocesan religious education course.
Catholic Education Office Archdiocesan Religious Education Course (draft) (1995), Perth
Archdiocesan Department of Religious Education, Perth.

'

because many ofthe teaching points concern God and God's relationship with people (eg
'Explain how God seeks to protect people against behaving unjustly - Section C,
subsection 4.3, Figure 1.1), and it is therefore less likely that students who have little
experience of God in their lives will find the content in these sections plausible.

Other related literature in religious education
The focus of this thesis is student perceptions, and the differences in learning that may
arise from these perceptions. The focus ofthe thesis is neither a full analysis of the
religious education literature nor a review ofthe theory and practice of religious
education in Australia or elsewhere. Similarly, the section dealing with belief in the
literature review is included from the aspect of the relationship between belief (that
something is accepted as true) and learning rather than from the Catholic view of faith (a
gift from God). This thesis is not concerned with Catholic ministry or faith fonnation.
The literature that relates to the theory and practice of religious education is extensive.
A fuller understanding of the issues associated with the teaching and learning of religious
education may be achieved with reference to the following significant literature - the
Australian Catholic Bishops' Committee for Education (1990), Rummery (1975), Ryan
(1997), Groome (1980), Flynn ( 1979), (1985), Crawford, & Rossiter (1988), Moran
(1973), (1981 ), (1983), Fowler (1980, 1981, 1984, 1986, 1993), ( 1984), Boys (1981),
(1982), (1984) and Holohan (1999).

The dual nature of religious education
This brief discussion establishes an understanding of the context ofthl! study. It is not
a literature review. This section provides background material that describes a particular
aspect of religious education - its dual nature - that impinges on how students perceive
the content ofthis course, and hence relates directly to the model.
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This section presents evidence supporting the view that:
•

the main purpose ofthe teaching of religious education in Westem Australia is to
educate young people about what Catholics believe;

•

despite its main purpose the nature ofreligious education entails faith development;

•

it is difficult to provide students with evidence to prove the veracity of some of the
content of the religious education;

•

students perceive that the content ofthe religious education course lacks veracity; and

•

students treat learning in religious education quite differently to learning in other
subjects such as science (from anecdotal evidence at catholic schools).
The task of teaching religious education in Catholic schools in Perth, Western

Australia, is very different from the pedagogy of teaching secular subjects. Religious
education has two aspects that give it a dual nature. One, knowledge education, and two,
faith fonnation. A brief section outlining the dual nature of religious education is
necessary to establish the framework for understanding the issues involved in the
teaching and learning processes associated with the teaching of religious education. The
inclusion of this section will also provide a context for understanding the aims, research
questions and the model described later in this chapter.
Carey's (2001) paper regarding knowledge and Catholic education represents a
philosophical discussion ofthe nature of religious education in England. While his work
relates specifically to the U.K. situation and lacks statistical validation the basis of his
paper that there is a dual reality in the teaching of religious education does echo the
Australian reality. Carey (2001) concludes that this dual reality "places religious
education in a strange location- having to do with the material world ... it is necessarily
concerned with the type ofknowledge·which empiricism recognises ... but ... it is also
concerned with at least some ofthose realities with which not only metaphysics, but also
faith have been traditionally included" (p.13). Byrne (1997), also writing from the U.K.
perspective, bases his arguments on Catholic Church documents and also recognises that
religiot1s education has a dual nature. He suggests, it is "false to suppose that we are
IO

( ',
faced with a straight choice between naturalistic (teaching knowledge) and confessional._ '_ : 1

paradigms (teaching faith), for the teaching of religious education requires both
approaches to be successful" (Byrne, 1997, p.339).

While the work of Carey (2001) and B�e (1997) relates specifically to the English
sc-�ne and not Australia, church documents clear!}' indicate that religious education has at
i�·heart educational rigour. As a basic principle, it must be understood that the church
hierarchy urges Catholic schools (Congregation for Catholic Education, 1988) to apply
careful rigour in the development of a critical sense, maintaining a respect for the
autonomy of human knowledge and for the rules and methods proper to each of the
disciplines. Maintaining academic rigor within religious education is essential because
"Fanatical confessionalism is self-defe�ting, and raises the suspicion among pupils that
Christianity may not be true" (Bam¢s, 2000, p.318). The Religious Education Guidelines
document focuses on knowledge education with the goal ofteaching young people about
Catholic faith and practices (Watson, 1993, p.24).
To achieve the goal of academic rigour the focus of religious education is "also very
much grounded in the here and now, since it is based on the understanding that God is
involved in, and participates in, the human condition (Carey, 2001, p.13). It is this human
condition that is the starting point of the Religious Education Guidelines document
(Figure 1.1 ), and that provides the bridge between the life experiences of the student and
the religious concepts presented in the classroom.
. ;,.

Having established that the focus of teaching religious education in Catholic schools in
Western Australia is knowledge, it is also recognised that a purely academic study of
religion that provides only the cognitive understanding ofthe religion studied cannot
cater for a greater understanding ofthe human condition. An approach that not only
recognises the importance of the scientific study of religion, but provides the students
with ample opportunities to explore and enhance their religious experiences, enables the
teacher (and student) to bridge the dual realities knowledge and faith fonnation present
within religious education.

II

A strong advocate of the need to ensure academic rigour working in religious

education ,in Australia, Rossiter (1 999) nevertheless raises a concern regarding the

assumpiion that academic rigour be the sole focus of religious education. Rossiter ·;,
separates cognitive learning from personal teaching in the specific area of values

education, and raises the concern that a large number of variables associated with the

individual student, and not the classroom, "e'�ter into personal learning processes" (p.48 )

and may impact on personal learning. This impact, he suggests, is significant enough to
separate personal teaming from cognitive learning. Cognitive learning, he believes, is

appropriate and effective in dealing r,-ith knowledge constructs. Values and faith are
I,

constructs that are more effectively:t'aught in the context of personal teaching. In this
ii

.
context the dual nature of thio. re:igiOus education course is very clear.

· -Rossiter's obser vations highlight a possible difference between the teaching - learning

processes at work in religious education classrooms and other subjects. Donnan (1 995),
whose research in Australia is extensively based in accepted statistical methods and

research technique, also reports - "the distinctive nature of religion classes, compared to

other subject classes, seldom has been considered in any classroom research even though

many teachers believe that religious education is quite different to other subjects" (p.69).

The religious education curriculum contains 'knowable content', but has a significant

component of content that relies on faith. The science curriculum, on the other hand, is

perhaps dominated b y 'knowable content' and is less often noted for its affective content
o r content that relies on faith.

The particular nature ofrelip,i')us education, which entails a significant proportion of

its content in the affective domain, suggests that religious education cannot totally rely on

cognitive education processes, and may need to consider practices and methodologies that

enhance personal education. The influence of student perceptions and epistemological

beliefs regarding religious education can therefore b e seen as playing a significant part in
the teaching-learning processes at work in religious education.

The dual reality of religious education may create a difficulty for the teachers of

religious education. It may be difficult for teachers to provide proofbeyond doubt that
12

the faith (less knowable) aspects of the content of the religious education course are true.

If students perceive that aspects of the religious education course lack veracity they may
also come to perceive that much of the content ofthe religious education course lacks

veracity- the 'knowable content' as well as the 'less knowable' content. Watson (1993)

points out that students may not achieve the outcomes of a religious education

programme "if their minds and emotions are already sealed tight" (p.2 4) against the goals

of religious education. His warning points to the importance of students being prepared
to team and participate in a lesson if genuine learning is to occur. If students perceive

that the content of religious education does not have a basis in truth, they may not be

open to the content being presented in class. The perception that the content of the

religious education course lacks veracity may create a difficulty that may need to be
addressed by the religious education teacher before effective teaching can occur.
Leamjng in the r eligious education classroom

This section presents evidence supporting the view that:

•

•

there is still debate amongst teachers ofreligious education as to the puipose of

religious education;

the lack of clarity of pur pose may negatively impact on the effectiveness of teaching
in the religious education classroom.

This section is included in this chapter because it relates more closely to an

understanding of the context within which the study occuned than to the literature

review. This particular section provides background material that describes the learning

processes at work in the �e1igious education classroom and is included for the reader

because there are aspects of teaching religious education that are different to teaching in

general.

The dual nature of teaching religious education has throughout the 1 98 0s and 1990s

generated much debate within the literature regarding the central purpose of the teaching
of religious education (Engebretson, Fleming, & Rymarez,2002 , Lovat,2 0 02). Many
13

saw, and may still see (Lovat,2000), the teaching of religious education in tenns of
academic learning that should best be taught utilising standard teaching procedures.

Others are equally convinced that the central task of the religious education teacher is
faith development and catechesis, and that academic study in religious education

classroom is less important. This debate should have been resolved in Western Australia
with the publication by the Catholic Education Office of Perth, of the Religious

Education Guidelines dc,cument, and the release of the General Directory for Catechesis

(2 000) but the literature (Engebretson, Fleming, & Rymarez,2002 , Lovat, 2002 ) and

anecdotal evidence, communicated to the autltor from religious education teachers and

from the staff responsible for professional development ofreligious education teachers,
suggests that the debate still continues at the teacher level.

The outcome of the debate within Ute literature regarding the central purpose of the

teaching ofreligious education is that religious education is seen as having a dual nature
with the emphasis of knowledge and academic rigor (Rossiter, 1999) laying the

foundations for effective catechesis and new evangelisation (Holohan, 1999). There is

evidence, though, within the literature (Engebretson, Fleming, & Rymarez,2002 , Lovat,

2002 ), as well as anecdotal evidence, that suggests that individual teachers may still b e

uncertain as to their purpose as religious education teachers, or continue t o hold differing
views a s to the purpose of religious education. If{tJchers of religious education are not

able to clearly state what is to count as religious education (Wilson, 1982 , p.60- working

in England and Holohan, 1999 - writing specifically from the Western Australian

perspective) teaching of religious education in tenns of the stated aims of the religious

education course in Western Australia may be less affective. Those teachers who

advocate faith fonnation as the central aim of religious education may have difficulty

achieving their goals, given that many students in Catholic schools in Perth have limited
faith experiences upon which to develop a stronger faith (Holohan,1999). Faith

development cannot occur where no faith is initially present. Equally, those teachers who

advocate a purely knowledge based ap proach may enhance their students' knowledge of

Catholic faith, but fail to engender any belief that the content has validity.
14

Complicating the issue is the expectation from some witbin the Catholic community

who "expect the school to increase attendance at mass, and nurture other aspects of a

students' faith" (Ryan & Malone, 1996, p.1 42) and arc greatly concerned with a crisis of

/'

'' .)/

values that is perceived to be afflicting young people. This vocal sector of the Catholic
community actively calls for the focus ofreligious education to b e faith fonnation

bringing pressure to bear.on religious education teachers to focus their teaching on

catechesis.

It would seem that despite the clear statements within the religious education

curriculum documents as to the purpose of religious education i n Catholic high schools in
Western Australia the subject religious education continues to be seen as having two

separate functions. Writing from the Australian perspective, Elliott (1 988) highlights the

importance of enhancing of students' understanding ofthe subject (p.2 6). Elliott's paper,

while lacking a n empirical basis, represents an extensively referenced philosophical

discussion about teaming in religious education. While he emphasises the importance of

understanding in religious education he also recognises that religious education has a

second aspect - faith development. No other subject in high schools seems to be seen in
this light. Other subjects arc recognised as havin g values embedded within their core

objectives, but the ovcnvhelming core purpose of such subjects revolves around

knowledge, skills and understanding. Values are usually seen as an adjunct to the main
purpose for teaching. If the purpose of religious education remains unclear, teacher

effectiveness may continue tobe affected. The possible lack of a clearly defined and
widely recognised purpose may impinge on effective teaching and learning in the
religious education classroom. Without effective teaching strategies that provide

evidence that the content of the religious education course is plausible and valid, it is

possible that s,!,ildents may perceive that the content of the religious education course
'
lacks veracity and therefore does not talce an important place in their study regime. This
study seeks to investigate how students perceive the content of their religious education

course and i n so doing develop a model that may assist more effective teaching in the
religious education classroom.
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Religious literacy

This section continues the argument that the e ffective teaching of religious education

is built upon knowledge and understanding. This section argues that:

•

•
•

religious literacy is an essential tool for students' religious education;

religious literacy provides students with the skills, knowledge and understanding

necessary to deal with the religious; and

religious education is educative but is more than learning about the Catholic religion.
There i s recognition within the literature from England and Australia (Doherty,1997,

,1'/ Cush, 1 999, Barry and Rush, 1 999, and Morse, 1 999) tr.at it is a mistake to over-

emphasise the development of faith as a task within i.he religious education classroom

'

and, as a result, the emphasis within the literature, r,nd now within religiot1s education

curricula (Figure 1 .2), seems to be more recently focusing o n the development of

religious literacy. Doherty (1997), Cush (1 999), Barry and Rush (1999) and Morse

(1999) reite rate the importance of religious literacy to the aims of religious education, and

define it as thr. "ability which a student progressively acquires, to interrelate and

synthesise, through a range of genre, and within cultural a n d social contexts, knowledge,

ptocesses, communication, attitudes and values, in the light o f the Catholic tradition"
(Morse, 1 999, p.35). This broad description of religious literacy clearly states that

religious literacy develops as a result of support from a community and cannot develop as

a result o f the intervention of the school alone.

The development of religious literacy en.i.bles students to communicate effectively

about religious issues, and provides them with the knowledge needed to respond

effectively to the "ultimate questions that religions ask" (Cush, 1 999, p.139). The

significan'ce of religious literacy is emphasised by the findings of Brennan (2000) and

Barry (1997) and in the 'Catechism of the Catholic Church' (1994) where it is cl��ly

stated that the principal aim of religious education in Catholic schools is religiouS' Iiteracy
rather than an emphasis on faith sharing activities.
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Helm (2001) in a philosophical work suggests that religion is a "way of
constructing human reality" (p.81) and, in doing so, introduces the problem of
connecting beliefs (about reality) to reality itself. His in-depth reflection on faith,
beliefand re1igion points to the importance of building bridges between these two
aspects of reality describes the education process (Figures 1.1 and 1.2) in the
religious education classroom in that the starting point is the students' experiences
of the world. Radford (1999), in a similar vein, suggests that the task of religious
educators is to "introduce the learner to the geography ofthe religious descriptors
\�.nd explanations, to locate the conceptual relationships and spaces, and to equip
the learner to explore and establish her own tentative approaches to filling them"
(p.168). Donnan's (1995) research into the learning environment of religious
education and science classrooms shows "religion classes to be remarkably
similar to science classes" (p.10) for six classroom environment scales, suggesting
that teachers may be approaching the two subjects in a similar manner in an
attempt to provide the students in the religious education classes with the
academic skills necessary to effectively learn in the religious education classroom.
The development of students' religious literacy may provide the students with the
intellectual tools necessary to deal with religious questions.
The main function of religious education is therefore educative, in that the
students develop skills, knowledge and understanding about the Catholic faith.
This approach to teaching religious education is at odds with the approach to
teaching religious education that focuses on faith formation and catechesis. By
educating students about a religion, students can learn about and understand their
faith giving them the religious literacy to "articulate the spiritual dimension to
human experience" (Radford, 1999, p.170). This enables students to participate in
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an objective debate about their shared experiences and to understand what they
feel to be true and why the church and their teachers believe what they do.

The implications of current teachingpedagogy to religious education

Much of the content of religious education represents different fonns of knOwledge

and as such suggests that perhaps a different teaching-learning process may benefit

teaching in the religious education classroom. While this may be true, effective teaching

in the religious education classroom may also be enhanced by understanding current

teaching pedagogy and by applying the best and most recent research to teaching

religious education. Further refinements may be necessary, as teaching techniques are

adapted to the special task of teaching religious education, but it is nevertheless important

that good teaching techniques and procedures be the starting point of an investigation of
teaching and learning in religious education.

Aims of the study
The aims ofthis study arise from an understanding of the complexities of the teaching

and learning processes at work within the religious education classroom, and the goal of
gaining a better insight into these processes, It is recognised that there are differences

between religious education and other subjects, such as science, in the level of knowledge
anc! acceptance, and in the students' epistemological beliefs. A result of these differences

may be that student learning behaviour in religious education differs from the learning
.
behaviour in a subject such as science. The aims of this thesis, therefore, seek to test the

veracity of these observations and, in so doing, gain a better insight into the teaching
leaming processes at work within the religious education classroom.

The specific aims of this study are to:
I.

Measure student belief of the content oftheir religious education course;
18

Develop a model of student belief of sets of ordered items for the four central

2,

leaching themes (A- Discovering Human potential, B- Accepting Hurilan
Weakness, C - The Potential Offered by Christian salvation and D- How

' ,,

Catholics Accept this Potelltial) ofthe Year 10 religious education programme
used in Perth, Western Au�tt:alia;
3. ·

Test the model using the RUMM computer program (Andrich, Sheridan, Lyne &
Luo, 2000), and to compare the results ofthis analysis with other measures;

4.

Analyse the psychometric characteristics of student belief of the content of their
religious education course;

5.

Measure student belief in the content of tl1eir science course;

6.

Develop a model ofstudent belief of ordered items for the content of the Year IO
science course;

7.

Test the model using the RUMM computer program (Andrich, Sheridan, Lyne &
Luo, 2000), and to compare the results of this analysis with other measures, and

8.

Analyse the psychometric characteristics of student beliefin the content oftheir
science course.

Research questions

ii

This study seeks to answer the following research questions for a sample of 1418

Ii

Catholic secondary school children from nine Catholic secondary co-educational schools
in Perth, Western Australia.
1.

What 'knowable content' from the religious education course do students
recollect being taught?

2.

What 'knowable content' from the religious education course do students believe
on the basis of evidence?

3.

What 'knowable content' from the religious education course do students believe
on the basis of faith?

"

I,'

4.

5.
6.
7.

What 'knowable content' from the science course do students recollect being

taught?

What 'knowable content' from the science course do students believe on the

basis ofevidence?

What 'knowable content' from the science course do students believe on the basis

of faith?

Can students' recollection of 'knowable content' from the religious education

course, their beliefs of this content as based on evidence, and their beliefs of this

content as based on faith, be modelled and aligned on a scale froill. easy to hard,

8,

//

using a Rasch Measurement Model?

Can students' recollections of 'knowable content' from the science course, their

beliefs of this content as based on evidence, and their beliefs of this content as

based on faith be modelled and aligned on the same scale as that in 7 above, from

easy to hard, using a Rasch Measurement Model?

9.

/

Can the difficulties of the items relating to the 'knowable content' of the religious

education and science courses be modelled and aligned on a scale from easy to

hard and calibrated on the same scale as in 7 above, using a R asch Measurement

I0,

Model?

Can a model be devised to explain students' beliefs of the 'knowable content' of

the religious and sciences courses, based on what students recollect being taught

in class, what they believe on the basis ofevidence, and what they believe on the

basis of faith.

Unique aspects

The significance of the study

The significunce of this study lies in the utilisation of the R asch measurement

model in the context of learning in religious education. While the use of the religious

education curriculum and practice i n Catholic schools in Western Australia may not have
relevance to a global context, the use of the Rasch measurement model in the context of
20

learning in religious education does have global implications. The ability of the Rasch

measurement model to provide a value-free 'score', and thus compare disparate items on

· a single scale, provides an opportunity to compa re very different learning situations and
t o provide a unique insight into student beliefs about learning i n the religious education
and science classrooms.

There are four unique aspects of this present study. The.first unique aspect i s the

development of a learning model that considers the influence of student perceptions of the
r

veracity of content of learning outcomes in science and religious education. Within the

context of this model, this study indicates that the teaching and learning processes at work
i n the religious education classroom seem to be affected b y the students' beliefs regarding
the veracity of the content of the religious education course. Students tend to perceive

that the content of the religious education course lacks veracity, and that evidence cannot

be provided to show that the content is true. In addition, some students indicated that

they do not trust th,;:ir teachers to teach them what is true. These perceptions are shown to

affect, not only student learning in the religious education classroom, but also the
students' perceptions of the importance ofreligious education in their lives.

Within the context of the learning model, this study indicates that the teaching and

learning processes at work in the science classroom are also affected by the students'

beliefs that the content of the science classroom is valid and concrete, irrespective of the

true status of the content. Scientific theories, hypotheses, and propositions are perceived

as representing concrete, factual knowledge. These perceptions are shovm to enhance

student learning in science and also increase the students' perceptions of the importance

of science as a subject,

The second unique aspect of this study arises from the use of the Rasch measurement

model in comparing different aspects of the religious education curriculum. The Rasch

analysis indicates that there are different groups or types of content in the religious

education course where the importance of experience, evidence and other knowledge

varies. The analysis indicates that 'not all parts of the religious education curriculum are
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equal or make equal demands on students' acceptance, belief or life experiences. These
results are significant for all religious education teachers and curriculum writers.

The third wiique aspect of this study is the use of the Rasch measurement model to

compare the level of difficulty of items from religious education and science on a single
scale. Despite extensive efforts to achieve a top quality scale, the various test-of-fit

statistics from twenty two analyses indicate that a top quality scale is not possible. While

the Rasch analysis indicates the absence of a top quality scale, the generalised patterns
evident fro m the Rasch analyses. corroborated by substantial additional data, provides

evidence to allow generalised conclusions regarding the students' perceptions of the level

of difficulty of the content of their science and religious education classrooms. These

conclusions provide a unique opportunity to compare student perceptions, and learning

beliefs and practices, for two very different subjects and for different fonns of knowledge

within the two subjects. The inability to achieve a top quality scale also iridicates that the

use of Rasch modeling for analysing student belief patterns in religious education may

not be useful for advancing knowledge in this field. Researchers may therefore need to
look elsewhere to more fully understand the complex relationship between students'

perceptions, beliefs and learning in religious education.

The fourth unique aspect of this study relates to the possible benefits of this research

to curriculum designers, teachers of religious education and administrators in Catholic
schools. Understanding that student perceptions of the plausibility of the content of

religious education effects not only the teaching learning processes at work within the
religious education classroom, but also, the students' perception of the importance of

religious education as 9. subject itself can enable curriculum designers and administrators
of Catholic schools to rethink course design and teacher training and inservice

programmes. Teachers of religious education too, may incorporate this new

understanding in their teaching methodology by being more conscious of the need to

· provide their students with plausible reasons for believing that the content is true and in

creating a more trusting learning environment Therefore, as a result ofthis study, further
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refinement of the Draft Western Australian Religious Education Programme will be
possible, as well as other religious education programmes around the world.

The testingofbelief

Belief, in this study, is based on the general meaning given in the Concise Oxford

Dictionary (1993) and Chambers Dictionary (1996) (exprui'ded in Chapter 4). Student
belief; that the items are true are based on three reasons: one, the teacher provided

evidence that the item is true; two, the students trust the teacher to teach what is true, and
three, students believe the item for some other reason, will provide the necessary basis to
model the item difficulties of the scale. The development of these scales allows a model
of belief and a scale to be tested. Belief, i n the context of this thesis, can be based upon

grounds insufficient to afford positive knowledge, but can also be just 'believe to be true'

and may incorporate a possible rationale for accepting the veracity of something, such as
persuasion, trust or evidence.

The model p roposes that students will classify the content of the religious education,

and science classrooms into different categories that relate to the type of knowledge

represented by the items and the plausibility of that content. These different categories

will include 'knowable content' - content that is perceived as having a basis of proof, and
is therefore perceived as plausible and content that is perceived as lacking proof, and

hence c.m1 only be accepted on the basis of faith. The model suggests that students filter

the content of their lessons according to their perceptions of the plaus1bility of that

content. The content of the lesson is filtered according to a measure of plausibility that
may vary according a range of variables. These variables include: one, the students'

perception of the veracity of any evidence presented i n the classroom as proof that the

content is factual; two, their acceptance of the content because of faith in an authority

such as a teacher, significant other or textbook; three, the acceptance of the content based

on personal faith; four, the acceptance of the content without any personal commitment to
that content and five, the students' perception that the content of the lesson has relevance

for their future, an undefined personal relevance or relevance a s a consequence of an

"

,,
imminent final grade. The model proposes that, as the content of the science course is

perceived as representing different knowledge to the content of the religious education
course, students will fonn a different level ofbelief for the content i n the two courses.

(,

The different treatment of items representing different knowledge will also be apparent

for items within each of the two courses, While it is recognised that the items from the

science and religious education courses represent different knowledge and that within the
religious education course there are also different levels of knowledge, the Rasch
measurement model allows the two to be compared on the same scale.

The scale that will be developed from the model is based on the hypothesis that

content that can be easily explained and verified for the student will be easily learnt,
because the student will be readily able to accept the plausibility ofthe content- easy end
of the scale. Content that cannot be easily explained or verified is, as a result, difficult to
learn and difficult to believe because such content is perceived as lacking plausibility
hard end ofthe scale. Learning of the hard items may require a higher level of faith or
belief than that required for the easy items. A fuller explanation of the model occurs in
Chapter 4.

Limitations
A primary limitation of this thesis is associated with the attempt to gain an insight into
the students' belief structures. Belief structures tend to operate at a very personal level,
and so some students may not be prepared to respond to the surveys as honestly as they
may respond to a less personal questionnaire. It is expected that this limitation can be
partially overcome by providing each studer.

.ih a high degree of anonymity and a

strong request to 'tell us how they truly think'. However, we cannot be sure of this.
In addition to the privacy issue, another limitation associated with attempting to
survey beliefs arises because beliefs and values are often aspects of a person that lie
deeply within the consciousness ofan individual. Some individuals may have difficulty
being aware of their true beliefs or values when presented with a questionnaire. It is
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believed that the students in the target population have been regularly exposed to

activities associated with appraising, discussing, debati�g and reflecting on their beliefs

and values. Given that the item wording of the surveys iieflects
the teaching points of
'

their religious education course, it is expected that the. !itudents will be able to respond

with a high degree of certainty, so that their responses do indeed reflect their actual

beliefs. However, we can never be absolutely sure of this. To increase the de� e of

certainty, the questionnaire has been extensively trialled (and this is reported later) with

over 1 00 students who reported to t�e researcher that they were able to provide their true

beliefs about the science and religious education course content. The use of tenns such as
'accept' or 'trust' in place of 'believe' was therefore deemed unnecessary. The use of

such tenns, while possibly having a less 'religious' feel, particularly when used in the

context of the religious education items, may have resulted in levels of confusion similar
to those that may have arisen from the use of the term 'belief - students may have

wondered what does 'accept' and 'trust' mean. (The word 'trust' is also an important

descriptor in the third item - I believe this item because I trust my teacher to teach what is

true and so it is not possible that it be used as a significant word in the items.) The results ,

of the trials suggest that the tetm 'belief (o's defined in the instrument) is understood by
the students and therefore produces reliable responses.

This study is limited to co.educational Catholic schools within the Perth metropolitan

area and, as the sample is limited to these schools, strictly speaking, the results can only

be generalised to similar Catholic schools within Perth. Although the results cannot be

strictly generalised to other religious schools, and other Catholic schools, within Australia

,,

and overseas where environmental and educational factors are similar, some application
of the results may be possible. (While this limitation may be perceived a s a significant
limiting factor in this study, the significance of this study lies in the use of,the Rasch

,.,.

measurement model in the context of religious education. The applicability �nhis

instrument to other regions within Australia and overseas is in itself significant and
establishes a precedence that other regions copy.)

"

·Another limitation relates to the size of the study. Given that the study incorporates

nine schools, there are over50 different teachers taking religious education classes i n

these schools. The variation i n teaching expertise, and approach to teaching, between

these50 teachers may impact on the results of this study. Similarly, within the study

population itself, a wide variation i n religious commitme nt, faith experiences and attitude
to learning in religious education classrooms may also impact on the results of this study.
An additional limitation is associated with the use of items with two or more ideas.

The structure of the questionnaire is contrary to the usual procedure& i n Classical Test

Theory where researchers are advised to focus each item on one idea. The items in the

present study are conceptually ordered from easy to hard in sub-aspects, by making some
'harder' items have two or more ideas. Whiie the trialling indicates that students

understand this conceptual structure and respond accordingly, it could be argued that we
are not sure to which idea in some items the students are responding.
Structure ofthe thesis

Chapter two describ.�s the relevant literature that relates specifically to the factors that

impinge on students''beli efs regarding the plausibility of the content being taught in the

classroom, and how these beliefs then impact on student learning. The main factors

highlighted in the literature - epistemological and ontological beliefs and metacognition •

are discussed, as is the linkage between beli efs and student learning.

Chapter three draw!:: together the major theoretical and philosophical assumptions

outlined in the htt.rature review to describe a model that outlines the teaching and

learning processes at work in the religious education classroom. A general model of

learning is briefly described indicating the complexity of the interaCtion of the variables

at work within the classroom. While this thesis recognises the complexity of this array of
variables and their complex interaction within the general model, the focus of this thesis

utilises the theoretical and philosophical basis of the general model to develap a specific

""Ii

model that is directly relevant to this thesis. This specific model ofleaming fonns the

i'
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theoretical framework for this study and describes the specific variables relevant in this
thesis. It is this specific model that will be tested in this study (Figure 3.2 ).

Chapter four outlines the basic principles of the Rasch Measurement Model and the

conceptual ordering of the research items. The phases o f the data analysis are explained.

The first, in chapter five, uses descriptive statistics to provide an overview ofthe data and

to gain an impression of the patterns evident in the data. This phase of the data analysis

provides evidence that enables a response to the first six research questions. The second
phase (chapters5,6 and 7), descnbes the results of the RUMM 2010 Program. The

results of this analysis deal specifically with the research questions associated with the
development of a measurement model that can describe the association between recall

levels and belief patterns for religious education and 6.:ience items.

The evidence indicating that students are not responding t o the items in an ordered

manner suggests that a further enquiry into the students' perceptions and thinking is

necessary. To respond to this need, a Reference Group was established to discuss in

detail their responses to the items, their beliefs and values, and their reasoning behind
their responses to the items. The results of these discussions, presented in chapter 8,

provide a valuable insight into student epistemology, metacognition and ontology, adding
considerably to the results of the statistical analysis of the student responses.

Finally, chapter 9 summarises the main findings and conclusions evident from the

study and outlines implications for educationalists, theorists and classroo m teachers. To
respond directly to the research questions established at the beginning of this study, the
research questions themselves fonn the first section of this chapter.
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CHAPTER TWO

''//

REVIEW OF LITERATURE

The learning and teaching processes at work i n secondary school classrooms are

complex, and are influenced by a broad array of factors. A review of the literature that i s

most relevant to this thesis occurs within the context o f good educational practice and

suggests that there are two main groups o f factors directly impacting on student learning

i n religious education secondary school classrooms. One, factors that are associated with
students' beliefs and perceptions - discussed in Part A. As a n aspect o f this thesis relates

to students' belief, a brief section (Part B) is included. Part C o f this chapter outlines how
students' beliefs impact on the teaching-learning processes at work in the classroom. A
summary of the main findings from the literature review is set out as Part

D.

PART A

BELIEF FACTORS AFFECTING STUDENT LEARNING
The teaching-learningprocesses

This section provides evidence supporting the view that:
•

teaching and learning are two processes that while being inter-related are nevertheless
quite separate p rocesses

Resea rch by (Barry & King, 1993) in Australia indicates that teaching and learning are

two distinct processes that are never the less closely linked. The diffe rences between the

two processes o f teaching and learning have been indicated by Baay and King (1993). and

Cox (1996) who reported that teaching does not necessarily result in learning. The results
o f their research indicate that, even in good teaching environments, students who l..:.a'.�·e

demonstrated learning ability within nonnal ranges do not necessarily learn the content
they are presented with in class. It would seem from this resea rch that students .::hoose

what they are prepared to learn selecting content that they perceive as being important

enough to invest time and energy to learn. The teaching environment may be excellent

but learning may not occur.

"

The proposal that the teaching and learning processes are two processes i s also

supported by extensive research in Australian religious education classrooms b y

Macdonald (198 8 ) and Donnan (1995) who found that students choose not to learn

content from the religious education class room that the students perceive as lacking

relevance in their lives. These studies suggest that students consciously evaluate the
value of the content with which they are presented in class and, as a result of their

p erceptions, vary their learning activity. The research (Macdonald 198 8 , Moore,199 1 ,

and Donnan, 1995) indicates that many students relate the importance of their subjects
and the content of those subjects to the existence of examinations. It has been shown

that, if a subject is examined, many students increase their efforts in that subject, and vice
versa. Teachers often report the occurrence of the question- "Is this in the exam?" as an

indicator of students seeking prompts from their teachers, as to the importance of an item
of content. Subjects that not examined, and content that is not examined from a subject

that is nonnally examined, are often not p erceived as being important by students, and as

a result, the content is often not learnt. The proposal that learning is a separate process to
teaching is therefore evident.

Leamingprocesses
•

•

•

•

•
•

This section provides evidence supporting the view that;
student beliefs (perception) affect student learning;

students exhibit differing levels ofcommitment to learning;
student motivation to leam is influenced by student beliefs;

the religious is perceived as having less relevance in the community;

students perceive that religious education has liltle relevance to them and so their

,,

motivation to learn is low

effective teaching requires good communication. Good communication i s based on
trust. If students do not trust their religious education teachers, learning in the

religious education classroom may not be effective

"

•

students' cognitive constructs may not mitTor the teachers constructs and hence
communication may not be effecti ve.

It is the contention ofthis study that student perceptions impinge on the students'

commitment to team and thus affect the learning process itself. Biggs (1987), Marsh
(1996) and Hergenhahn and Olson (1997) suggest that students exhibit a range of
differing levels of commitment to learning. The varying levels of student response to the
teaching process, can be related to student perceptions of a subject, and can impact on

leaming. At the lowest level, for example, a student may initially receive the content

being taught. Having received the content, a student may be aware of the material being
taught, but learning proceeds no further. No real learning has occurred. The student may
not have perceived that the content warranted an investment of time and effort to learn.
Marsh's (1996) extensive work in the Australian setting suggests that at a deeper level the
student may respond to the teaching and so may reveal "a new behaviour as a result of the
experience" (Marsh, 1996, p.95). At a still deeper level, a student may value what has
been taught and may show some commitment to the content ofthe lesson and may as a
result, "integrate a new value" (p.95) into their own value system. The content may have
been perceived as important enough to warrant a significant investment of time and effort
to learn, accept and incorporate the content into their lives. Each of the levels ofleaming,
described by Marsh (1996), requires a response on the part of the student. A negative

,,
,,

response such as "I don't believe that", "this is boring" or "why do we have to learn
this?" may result in little or no learning actually taking place and the level of learning
may be quite low (shallow learning). It would seem then, that the level of response by the
student to teaching may, in part, be detennined by the particular student's perceptions of
that subject.
Research by Biggs {1987), Marsh (1996) and Hergenhahn and Olson (1997)
suggest that students exhibit a range of differing levels of commitment to learning and
that the commitment to teaming can vary with the perception ofthe relevance of the
content to the students. The same conclusion is evident in regards the content of the
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religious education class room. Ozorak (1989) and Reich (1997) indicated that some
people no longer find fulfilment in the religious. While Reich's (1997) research is based
in Switzerland and does not strictly apply to the Australian situation his general
conclusions can assist with our understanding of student learning. His empirical study
relates the movement away from the religious to the lack of religious commitment of the
significant others in the person's life, and the lack of religious engagement during
childhood (p.15 -22). Reich's findings describe a culture that is increasingly less open to
religious thought and becoming increasingly isolated from the religious. If the family no
longer supports the religious education ofthe children, the expectation that "parents are
the first educators of their children and that Catholic schools have been established to
support the role ofparents in the religious education of their children (Ryan & Malone,
1996, p.157, Doherty, 1997, p.42) cannot be fulfilled. Where religious values are not
nurtured within the family, young people may not come to appreciate those values.
Consequently their motivation to learn the content ofthe religious education class room
maybe low and so learning in this subject may not be effective.
The low status of religious education amongst students is confinned in studies in
Finland, New Zealand and Australia. Puolimatka and Tirri (2000) found that the neutral
attitude of grade tli�� to six Finnish students to religious education became quite
negative in hig'ner years, when religious education is "regarded as the most irrelevant
subject" (p.38) the students experienced. In New Zealand, Stollenwerk (1999) found that
students do not consider religious education worthy of serious study (p.144) and Baker
and Moroz (1997) found that religious education is "last out of thirteen for teachers and
students" (p.23). In Australia, the National Catholic Education Commission (NCEC)
(1991) similarly reported that "almost a third ofthe group are negative about the value of
their religious education program" (p.4). The leaching environment of the religious
education classroom may well be excellent, and yet the students' perception ofreligious
education as lacking relevance and value, may impact on the effectiveness of student
learning. Student learning therefore may be affected by factors other than the teaching
environment. It could therefore be concluded that as teaching and learning are quite
31

different processes and that students have been shown to select what is to be learnt and

what is not, then for a subject such as religious education that appears to have a low status
in the eyes of the students it is quite possible that student learning in this subject may be

poor.

The teaching- learning processes are very much assodated with communication. As

communication entails both talking and listening and is based on a relationship between

teacher and student, effective communication within the classroom may be influenced by

student beliefs. According to Biggs (1987) and Matsh (199 6), communication involves
the phase in which 'explaining' requires an open and trusting environment with ample

opportunities for communication b y all students, and the teacher" (Marsh, 19 96, p.118).
If students do not believe that they can trust their teacher, effective communication

(teaching and learning) may not occur.

While the effectiveness of teaching may be influenced b y students' beliefs regarding

the level of trust within the classroom, poor communication on the part ofthe teacher has

been cited as one of the causes of ineffective teaching. This poor level ofcommunication
results from teachers not understanding the significance of student perceptions of the

relevance of the content, student epistemological beliefs and metacognition and student

perceptions of the meaning and purpose of the learning activities. Nipkow, Schweitzer,

Faust and Krupka (19 96) carried out extensive empirical studies of the teaching learning
process and have observed that teachers 'do not seem to be aware of the children's own
interpretative activities i n tenns of cognitive structures' (p. l l9), and that the interplay

between teachers and students is not so much an interaction, but rather 'an acting on two

separate levels' {Nipkow, Schweitzer, Faust & Krupka,19 96, p.119). Individual students

may come into a classroom with differing conceptual models resulting in a lack of

connection between teacher and student. Hendry & King's (1 994) extensive review of
the literature relating to the theory of learning give credence to the conclusion that

effective communication is not actually present and so a teacher cannot expect "all

children to learn the s:une thing at the same time" (p.235).

Jl

It would therefore appear that differing student perceptions regarding the learning
environment and the level of communication within the classroom may have an impact on
the teaching- learning processes. This being the case one would expect that a similar
situation would be in evidence within the religious education classroom. Students who
do not perceive that there is genuine communication within the religious education
classroom may not learn effectively.

Three memory systems in processing input: Biggs' model
This section provides evidence supporting the view that:
•

the effectiveness of any learning is dependant on choices the student makes regarding
what is important enough to learn;

•

Biggs' model highlights the importance of students' beliefs to the learning process;

•

Biggs' model highlights the importance of the 'selected input' phase of the learning
process

Biggs' (1987) model illustrates diagrammatically that the learning process
involves a number ofstages. The relevance of this model to this thesis is the
significance of the stage labelled 'selected input'. This stage implies that students
make choices as what to learn from the total input they receive in the classroom.
Biggs suggests that some students select important material after a pre.coding phase
and then, ifselected, the content passes through several phases until it is moved into
long.tenn memory. The model demonstrates the importance of the student selecting
the content to be learnt in the teachin g -learning process, emphasising that from the
very beginning the student has control ofthe learning process. It is the student who
must select what is important, and attend to that material, before teaming can occur.
The student may not pick up the correct cues and so not recognise the importance of
some input, the student's beliefs regarding the content may significantly influence
what the student perceives is important, or has been described earlier, the student may
not value the content and so choose not to invest time and effort in learning the
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content. If the content successfully reaches the working memory stage the student
still has significant choices to make ifeffective learning is to occur. The student will
need to consider the infonnation, "think about it ...rehearse it , ..and code it by
linking it to something" (Biggs, 1987, p.45) that is already known. The material can
then be stored. The heart of the model for this thesis is the central role of the
'selected input' phase to effective learning and, as such, the model highlights the
importance of the individua1 to the teaching - learning processes, The model
emphasises that student perceptions, student epistemological beliefs and
metacognition all influence the 'input selection' phase that is so central to le�jng.
Input

from
the

environment

Precoding

-��

Sensory Register

-

-

Selected
Input

.�

Working Memory

Consciousness

•
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-� i,..

Input

Long Tenn
Memory

Figure 2.1. Three Memory Systems in Processing Input (Biggs 1987, p.45).
Biggs' model relates directly to the research questions and this thesis. The focus of
the model is that the student is 'in control' ofthe learning process and as such 'chooses'
what is to be learnt. This thesis argues that student beliefs about the plausibility of
content in the religious education classroom affect learning. Content that is perceived as
lacking veracity, is not plausible, requires too high a level of commitment or has too high
a level of knowledge to be easily learnt (the students have low motivation to learn), may
not be learnt as effectively as other content. Biggs' model therefore describes the
parameters involved in this study, relating differences in learning to the 'selection'
process students use, prior to committing themselves to the task of learning.
The model also indicates that effective learning requires that the students link the
new infonnation tc:, something already learnt. If, as has been described above, the
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students' experience ofthe religious is limited, the capacity of the student to learn in the
religious education classroom, by linking new learning to past experiences would be
limited. Student learning i n religious education may therefore not be effective. Effective
learning al.�o requires students to 'select' the content that is important for learning. I f the
student perceives that the content being presented is not important or relevant to their
lives, the model suggests that effective learning of that content may not occur. If, as has
been described above, students do not apireciate religious values, their capacity to learn
in the religious education classroom may lie limited. A response where students indicated
that they have learnt fewer o f the religious education items (Research Question l ) than
the science items (Research Question 2) can therefore be explained within the context of
Biggs' model.
The learning process, as described by Biggs' model, supports the conclusions of
research by Nipkow, Schweitzer, Faust and Krupka, 1996 emphasising that effective
teaching requires close linkages between teacher and student. The effectiveness of long.
term learning relates to the depth of learning, and it would seem can be influenced by the
students' beliefs. Students who believe that content lacks plausibility, do not trust their
teacher or perceive that a subject or the content of a subject Jacks relevance to their lives
may choose to not learn that content. Leaming i n the religious education classroom may
therefore be different to learning in other subjects such as science that may be perceived
as being relevant and representing plausible content.

Deep and surface learning
This section provides evidence supporting the view that:
•

students make choices as to how much effort to put into learning different content;

•

surface learning is the 'easiest' level oflearning, deep learning requires effort/: ·,\

•

school structures encourage surface learning not deep learning;

•

students may believe that the content of the religious education classroom is not
plau�ible or relevant to their lives and so choose to not expend much effort in
learning that content;

"
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Biggs (1987) and van Rossum and Schenk (1984) described effective learning as deep
learning. They described deep learning as "finding out what something really means and
is understood and/or ... constructing a personal philosophy or worldview" (Biggs, 1987,
p.147). Some teaming can be at a low level (shallow learning) or at a deeper level.
Chin & Brown's (2000) research into deep and surface learning indicated that students
make choices about their learning and choos-: what content warrants the expenditure of
time and effort to achieve deep learning and what content does not warrant such an effort.
While this research began with only six grade 8 students utilising observation and
recorded activities and hence could be seen as contributing little to our understanding of
the teaching learning process at work in Australian religious education classrooms, the
initial finding were supplemented by extensive follow up survey and empirical analysis of
over I 00 grade 8 students in the USA. In addition to this extensive research the general
conclusions were cross referenced and supported by an extensive literature review. As a
result the general conclusions may have some application to the Australian situation.
Chin and Brown's (2000) research offers additional weight to the proposition that the
learning process is influenced by the choices students make in the classroom. In the
surface approach to learning, Chin and Brown described how students tend to "memorise
discrete facts in isolation from other tasks, and from real life as a whole" (p.110) to meet
"accountability pressures with the least possible effort" (p.l 13). In many ways this type
of approach is reinforced by classroom organisation and the nature of academic tasks
which "encourage students to get it done, not think it through" (Pintrich et al., I 993,
p.181). As Hendry (1994) points out, "achievement tests are used to measure the quantity
of absorbed knowledge rather than to ascertain students' quality of understanding"
(p.225), and so it would seem that the vety nature of the teaching process in schools may
encourage surface learning rather than deep learning. Therefore, if students make
decisions about the effort they should expend on learning, their choices may be
influenced by their beliefs regarding the content to be learnt. Content that is perceived as
having little relevance or veracity may attract little commitment to learn. Subjects that

"

are perceived as having little relevance to their lives m ay attract little commitment to

learn. Therefore, if as has been suggested, students perceive that religious education

lacks relevance and veracity, students may therefore not ex:pend much effort in learning

the content of their religious education course. Leaming i n the religious education

classroom would therefore be diffe rent to learning in other subjects such as science that
may be perceived as being more relevant and represent more plausible content.
Motivation to learn
•
•

•

•

This section provides evidence supporting the view that:

motivation to learn is a significant influence on effective learning;
the motivation to learn is influenced by student beliefs;

where students perceive little inherent value in learning, that learning m ay be very

ineffective;

students may perceive little inherent value in learning the content o ftheir religious

education class;

Research by Biggs (1987} and Elliott, Hufton & Hild reth (1999) (in the USSR and the

USA with15 year old students) indicates that student learning is deeply influenced by

students' beliefs, and that one significant belief factor is the choice students m ake to

either actively seek deep learning, or be content with surface learning. Marsh ( 1 996)

introduces m otivation as a significant variable in the learning process suggesting that

students motivated to learn may more often actively seek deep learning. Marsh (1 996)
describes intrinsic motivation as not having "any apparent external reward" (p.27 ),

whereas "extrinsic motivation is experienced by students when they receive a reward or
avoid punishment (p.28). Marsh highlights the importance of motivation to student

learning, suggesting that as a student's needs are met within the learning environment,

student motivation to learn will be enhanced. Where a student perceives that a particular
subject fails to fulfil his/her needs, it would be expect�d that the student's motivation to

learn might be quite low. Therefore i f the content of a subject such as religious education
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is perceived as not satisfying a student's needs, learning in this subject may not be
effective.
The motivation to learn may influence whether a student chooses to learn at a deep
level. Elliott, et al. (1999) investigated the factors influencing educational motivation
and, through a comparison of student outcomes in American classrooms, suggested that
the reason US based Asian-American children consistently outperfonn their Caucasian
American counterparts, is "rooted in attitudinal and motivational differences" (p.76).
Elliott, et al. (1999) suggest that the students' perception of the value of education is
paramount to the observed difference in motivation between the two groups of American
students and that the observed decline in the motivation to learn in American culture is
the result of"the belief that the reason a person goes to school is to get a good job"
(p.86).
The belief that the purpose ofleaming is monetary gain has "robbed our society of two
important values" (Elliott et al., p.86). Firstly, students do not seem to be able to see that
what they are doing is important and, secondly, they do not seem to see that there is value
in knowledge and learning. This perception of the value of education seems lo contrast
with students in Russia and Asia who "have tended to perceive education as an end in
itself; to be articulate, literate and cultured has its own importance", and so "academic
and intellectual ability is greatly prized" (p.74). Elliott's observations suggest that
learning can be influenced by the presence of a motivation to learn, and that the
effectiveness of the learning may relate to the strength of the motivation. When students
perceive little inherent value in learning, that learning may be very ineffectivr..
The conclusions of the research of Elliott el al. (1999) are useful for classroom
teachers. If students perceive that the content of the religious education course has little
relevance to them, and to their future, the motivation to learn that content would be quite
low, An outcome of this low motivation is ineffective or shallow learning. Students may
perceive the content of the science course as more relevant, than the content of the
religious education course, and as a result of this perception, may have an increased
motivation to leam in the science classroom, In addition, the motivational pressure from

"

external factors such as parents and examinations, to learn the content of science, may be

greater than the motivational pressure to team the co�tent orreligious education.
Conclusions from the literature

There is research evidence to support the view that:
•

•

•

•

•

•

•

•
•

teaching and learning are two processes that are separate yet interrelated;

"
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students select much of the infonnation they are prepared to learn;

religious education is percCived as having a low status and so some students choose
not to learn much of the content of this subject;

student beliefs (perceptions) affect student learning;

students exhibit differing levels orcommitment to learning;

student motivation to learn is influenced by student beliefs;

some students perceive religious values as not having much relevance in their
communities;

some students perceive that religious education has little relevance to them and so
their motivation to learn is low;

effective teaching generally requires good communication. Good communication is
based on trust. If students do not trust their religious education teachers, learning in

•
•
•
•

•

•

the religious education classroom may not be effective;

students' cognitive constructs may not mirror the teachers' constructs and hence
communication may not be effective.

the effectiveness of any learning is potentially dependent on choices the students
make regarding what is important enough to learn;

Biggs' model (1987) highlights the importance of students' beliefs to the learning
process;

students make choices as to ho;� much effort to put into learning different content;
surface learning is the easiest level of learning, deep learning requires effort;

some school structures may encourage surface learning to the detriment of deep
learning;

J9

,,

•

some studl!nts may believe that some content ofthe religious education classroom is

· not plausible, or relevant to their lives, and so choose not to expend much effort in
•

•
•
•

learning that content;

\,

motivation to learn is a significant influence on effective learning;

the motivation to learn is influenced by student beliefs;

where students perceive little inherent value in learning, learni'lg may be ineffective;

some students may perceive little inherent value in learning some content oftheir
religious education classes,

>I

PART B

BELIEFS IN THE NATUR E OF KNOWLEDGE

{)

Early- life learning

This section provides evidence supporting the view that:
•

•

belief plays an iffiportant part in learning;

an individuals' beliefs regarding the nature of knowledge and learning are largely

formed early in a person's life.

Research (Bereiter, 1994 and Palmer,1999) indicates that informal learning

experiences early in a child's life impact greatly on the development of conceptions

regarding know ledge. Bereiter's paper challenges whether any empirical or scientific

claims exist regarding a comparison of constructivist and socio-cultural perspectives, su
and yet at the same time does not offer any em pirical evidence to support his own

conclusions. Bereiter's paper though, is well argued and based on a critical review of

extensive litera.ture indicating that his conclusions could make a contribution to our

understanding of learning in Australia. Matthews (1 998 ) arrived at a similar conclusion

to Bereiter ( 1994) after statistical analysis of a large number of1 1 to1 6 year old students
in NSW, His paper on the development of knowledge structures, in highlighting the

importance of human nature to the learning process, indicates that our "predilection for

premature acceptance and assertion and our aversion to suspend judgement, are signs that
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we tend naturally to cut short the process of testing" (Matthews, 1998�. p-. 161) 1 .
Matthews suggests that we have a tendency to accept what we perceive as reality rather
too easily, are often loath to pursue rigorous examination to ascertain the truth and that
we learn these epistemological beliefs from our early life experiences. Pajares' (1992)
observation that "individuals begin by believing" (p.313) supports Bereiter and Palmer's
findings that belief plays an important part in the learning process. Pajares' studies
indicated that when children begin the leaning process they tend to accept the content of
lessons on the tlasis of faith (they trust the teacher to teach what is true) rather than
'demand' evidence that the content is true. This observation regarding children's early
learning experiences
1.

While it is not possible to fully explore Gardner's model of multiple
Intelligences in this thesis, aspects of this model may relate to how a student
develops the capacity (competency, intelligence) to effectively learn different
types of subj.::cts or different types of knowledge. The reader interested in
exploring this area in the literature is directed to the following: Gardner (1991 ),
Walters & Gardner (1995), Kirschenbaum (1995) and Komhaber (1995). Elloit
(1998), Zoher and Marshall (2000), de Souza (2001) are a starting point for a
reader wishing to further explore the reservations in the literature concerning
Gardner's notion of the plurality of intelligences.
The possibility of a 'religious intelligence' is also raised in the literature. The
reader interested in this debate is directed to: Elliot (1998), Gardner (2000),
Mayer (2000), Emmons (2000), Edwards (1998), Levin (2000), Sinatar (2000),
Zohar & Marshall (2000) and Hyde (2003). This literature introduces the reader
to the arguments that support and challenge the notio:: of a 'religious
intelligence'.
Recent research into the structure of the brain and how that structure impacts
on learning (Fitzpatrick, 1995, Fischer & Rose, 1998, Bruer, 1998, Hyde, 2003,
Wolfe & Brandt, 1998 and Diamond & Hobson, 1998) also provides an
interesting insight into how early life experiences can impact on the child's
learning. The reader may be interested in the following, as an introduction to the
literature that argues that an individuals' intelligence is Jinked to the physical
structure of their brain: Halford (1999), Hay (1999) and Anderson (2000). The
possibility of a nexus between brain physiology and spirituality is argued by
O'Murchu (1997), Hay & Nye (1998) and Zohar & Marshall (2000). Brain
research indicates that the development of linkages in the brain is associated with
life experiences. Radford (1999), Malone (1998), Murphy-Russell, Die &
Walker (1996), Lynch (1988), Chen & Soudack (1994) and Seng (1994) argue
the importance of learning experiences in the teaching of religious education
raising the possibility that brain physiology may impact on the students' capacity
to effectively comprehend the religious.

"
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may establish a relationship between belief and learning that continues throughout their
schooling. It would therefore seem that epistemological beliefs are 'learnt' early in life

and that beliefs do play an important part in the teaching learning processes.
Beliefs regarding the content of science and religious education
This section provides evidence supporting the view that:
•

most students have been 'taught' to accept science content as 'true' knowledge;

•

some s tudents may perceive the content of the religious education course as not

•
•
•

•
•
•

having relevance, value or plausibility;

scientific authority, a s a source of knowledge is generally well accepted by most
students;

religious authority, as a source of knowledge, is sometimes not well accepted by
some students;

the religious world i s perceived as outside the world of reality by some students;

content that is counter to students' epistemological beliefs may be poorly learnt by
some students;

education, in the Christian context, has always been true to reason;

these conclusions may explain why some students perceive the content of their

science course as being different to the content of their religious education course and

in tum, result in differences in learning outcomes.

Lewis (1990) and Bell el al. (2 000) support the observation that belief plays a

significant part in learning, and that beliefs are important to student perceptions o f the

plausibility ofknowledge. They also suggest that good science teaching necessitates that

students be made aware that scientific observations are constrained by the limitations of
perceptual apparatus and are therefore, inherently theory laden and rely to a greater or

lesser extent on faith that the apparatus i s reliable. In calling for an educational process to
raise awareness of the real relationship between science and belief, Bell et al. (2000)
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highlight the need to bring students to a realisation that their acceptance o{ scientific

observations as factual relies heavily on belief and to bring students to a realisation of the
part that faith (belief) plays in science. The basis of Zoller & Donn (1991) and Bell et

al. 's (2000) call is that in our society there is a tendency to accept all scientific knowledge
as concrete knowledge, that the content of the scientific method is plausible and therefore
that only content based on the scientific mefuod can represent concrete knowledge.

Zoller & Donn's (1991 ) research was based in Canada using grade1 1 students and as

such may not have direct applicability to the Australian situation. His empirical findings
though are reflected by other research and hence may be seen as contributing to our

understanding of students' epistemology in Western Australia. The tendency to perceive

that the plausibility of knowledge relies on the scientific mefuod may welt have an inipact

on how students respond to content of subject s such as religious education.

Pajares (1992) similarly suggests that "individuals begin by believing their own

senses, fueir intuition and the laws of nature and logic" (p.313) and so, when presented

with content that arises from what is perceived as being human observation, objective

intuition and logic, it is easy to see how they accept the plausibility of the content of the
scientific method. The observations by Pajares (1992), Berei ter (1994) and Palmer

(1999) indicated the importance o f personal experiences in the learning processes young
children have, even before they come under the influence of formal education.

Educators, being aware of the influence of the myth of science on student learning, are

attempting to educate students about the real nature ofthe scientific method. Their efforts
to counteract the power of the prevailing myth of science is hindered by the deep seated

learning described by Bereiter (1994) and Palmer ( 1999) and so, despite the attempts of

educat"rs to counteract this incorrect perception of the nature of knowledge, it is doubtful

whether such programmes can be successful for all students. Palmer (1999), for example,

believes that "there are common ways of thinking in the population, and that they are
robust enough to have survived schooling" (p.648 ). It would seem then, that the

prevailing perception that the content of science represents true knowledge, might remain

firmly entrenched within the makeup of some high school students. Student perception of
43

the plausibility of content in the religious education and science classrooms may therefore
remain a significant factor in students' epistemological beliefs and, as a result of the
nature of these beliefs, the teaching.learning proc1.:sses at work in these two classrooms
may well be different.
Given that the scientific approach to learning seems very likely to be present in all
conceivable future educational endeavours (Carey, 2001 ), the tendency for students to
rely on the scientific method as a source of knowledge may remain despite the fact that
academics in all spheres of study accept the possibility ofreatit"J that "cannot be
explained" (Radford, 1999, p.172, Cush, 1999, p.45) by science, and despite calls by
educationalists to 'educate' students about the part belief plays in scientific endeavour
(Bell et al., 2000). Stollenwerk (1999) suggests that the efforts to educate students about
the "naivety of the view that knowledge is concrete" (Cush, 1999, p.140), is "quite
irrelevant to the way students view truth" and in many cases does not seem "to reckon in
... students' thoughts" (p.45). Barrett ( 1999) suggests that one possible impact of this
epistemological belief, and 'denial' that other fonns ofknowing are possible, is on the
teaching.learning process, He indicates if one "encounters events or ideas that too
radically counter the biases of, .. knowledge structures, memory for the events and ideas
are likely to be poor" (Barrett, 1999, p.336). It is possible, therefore, that because the
teaching·learning processes are dominated by the scientific method, the content of the
religious education classroom may well appear counter to the biases of some students,
and to their prior learning. Such a contradiction may create problems "for the teacher of
religious education, given the literal tum ofpupils' minds and the difficulties that they
may have with the notion of truth" (Radford, 1999, p.173) and may make effective
learning in the religious education classroom difficult.
There is evidence of an increasing concern amongst educators that some students tend
to regard the natural sciences as the only source of true knowledge (Talbot, 2000, p.13).
The conception that science is indeed the source of all truth is supported by tht "widely
prevailing myth within the public at large, that scientists are completely objective,
unbiased, disinterested human beings" (Zoller & Donn, 1991, p.31) and that the result of
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the scientific method is concrete knowledge. Therefore, a high sch-:iol student presented
with a series of statements in a science text, or classroom, may have a strong predilection
to accept that the content in that text is indeed factual. Content from other subjects that
are not seen as having scientific credibility may well be perceived as lacking the same
level of plausibility. Ozorak (1989) suggests that since it is hard to test beliefs that are
not subject to empirical proof, such as the existence of God or life after death, some
adolescents may relate this lack of'proof ofsome of the content of religious education to
the lack of plausibility of the total content ofthe subject. The resultant belief that the
content of religious education lacks plausibility may in tum impact on the learning of that
content. Therefore, student perception of the plausibility of content in the religious
education and science classrooms may well be different and, as a result ofthis difference,
the learning processes at work in these two classrooms may well be different despite
teachers in the religious education classroom making every effort to provide students with
strong evidence that the content of the religious education lesso11 is concrete knowledge.
While suggesting that an awareness that all knowledge is not concrete may develop
with higher levels of academic achievement, Byrne's (1999) observation that "human
intellectual study appears to be part of the world of human conceptual meaning" (p.347)
does suggest that the "mind is dependent on the senses for the acquisition ... of
knowledge" (Carey, 1999, p.24). Byrne's and Carey's conclusions suggest that students
rely on their senses to learn. What students can see, measure, touch and experience
provides them with 'evidence' about the plaus1bility ofknowledge, and may tend to
reinforce epistemological beliefs that concepts that cannot be 'proven' by seeing,
measuring, touching and experiencing are not plausible, irrespective ofan intellectual
awareness that all knowledge is not concrete. Therefore, the possibility arises that
students who perceive that content is beyond the senses (outside the scientific method)
may perceive that content as less plausible and may treat that content differently in the
classroom.
While there may be a perception amongst some school students that religious
education is in some way 'counter knowledge•, the history of Catholic education is very

"

di fferent. Cooney's (2 000 ) extensive review ofChurch history and literature draws upon

Catholic experiences in education in Australia to suggest that religious education is firmly
based on a search for truth. Cooney reports that an early educationalist, Clement of
Alexandria (150- 21 5AD), applied Greek philosophy to Christian teachings by

developing an educative process which began with grammar, rhetoric and literature,

moved onto arithmetic, geometry and astronomy, and then abstract understandings and

philosophy. The result of this process is the "ideal Christian person, the dida skalos or

learned one" (Cooney, 200 0, p.56). In the thirteenth century, Thomas Aquinas argued

"human reason and Christian faith are compatible and that human reason can discover the

essence of things, that is, 'veritas', the absolute truth" (Cooney, 2000, p.56). The basis of
this philosophy is strongl y echoed in the Church document 'The Cathc,lic School on the

Threshold of the Third Millennium' which emphasises the importance ofan "education

characterised by the search for truth" (Congregation for Catholic Education, 1998 , p.17)
within the Catholic school.

While the research (Lewis (199 0) and Bell et al. (20 00)), indicates that there is a

tendency in society to perceive that the plausibility ofknowledge relies on the scientific

method, there is evidence that the plausibility of religious concepts is increasingly being

brought into question. The Church document, 'The Catholic School on the Threshold of
the Third Millennium', recognises that there is "a growing marginalisation o f christian

faith as a reference point and source of light for an effective and convincing interpretation

of existence" (Congregation for Catholic Education, I998 , #1 ). In addition to a perceived
growing marginalisation of Christian faith, there is an increasing tendency where "the

truth of religion is publicly disputed" (Jaffee, 1997, p.326). As a result of this tendency

in society lo reject the plausibility of religious concepts, students too may tend to perceive

that the content of the religious education course lacks plausibility. These

epistemological beliefs regarding the plausibility o f the content of religious education

courses may therefore impact on student learning in the religious education classroom.

Pajares' ( 1992 ) studies indicate that when children begin the leaning process they tend

to accept the content of lessons on the basis of faith (they trust the teacher to teach what is
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true) rather than 'demand' evidence that the content is true, Research, into
epistemological beliefs of older students indicates a tendency, for some students, lo not
accept knowledge as concrete. Rioux. et al. (1997) in an empirical analysis of20 year old
Canadian university students suggested that "as the levels ofeducation and philosophical
creativity increased, more sophisticated views on the justification of belief precluded
assumptions of absolute authority-based knowledge or truth, originating from sources of
religious authority" (p.412). This research, while based in Canada using 20 year old
students, can add to our understanding of student learning in the religious education
classroom explaining, in part, the tendency of older students to see religious concepts as
lacking plausibility. The world ofreligious education is perceived by some students as
being outside the world ofknowable reality, and as a result, is perceived as lacking
veracity. This belief may therefore impact on student learning in the religious education
classroom. Content that is perceived as lacking plausibility may not be seen as
warranting the same investment of time and effort for learning as content from other
subjects that are seen as plausible.
It would seem then, from the literature, that while academic circles recognise that their
disciplines are not the sole source of knowledge in our world, high school students might
hold a different set of epistemological beliefs. Complicating this gap in understanding
the true nature of knowledge is the position, within Catholic education, that religious
beliefs and religious knowledge are valid, and indeed the main goal ofCatholic education
is a search for truth. It would seem clear though, that students within the Catholic system
tend to not perceive religious education content in this light, and indeed the effective
learning processes in the religious education classroom are made all the more difficult
because students tend to not perceive content of the religious education classroom as
being plausible.

Knowledge and belief
This section provides evidence supporting the view that:
•

belief and knowledge are concepts that are closely linked;
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•

•

•
•

•

knowledge and beliefs are concepts that cannot easily be defined;

many students tend to accept content as true as a result of evidence and trust;

beliefs can be strong enough for some students to perceive that untrue content is

concrete fact, and true content may be treated as a belief;
deep-seated beliefs can last a long time;

these conclusions may explain why some students perceive the content of their

science course as being different to the content of their religious education course,
and in-tum result in differences in learning outcomes.

Given that the above discussion points to the importance of epistemological beliefin

the acquisition of knowledge and learning, a more detailed investigation of the

relationship between knowledge and belie� is warranted. Pajares (1992 ) suggests that

"knowledge and beliefs are inextricably intertwined" (p.325) and that it is through beliefs
that al! "new phenomena are interpreted" (p.325). Hogan (2 000) too, indicates that

entrenched beliefs have "broad explanatory power" (p.56), and so are closely linked to
knowledge and learning. While there seems to be some consensus that belief and

knowledge are Jinked, the two tenns do describe different concepts. Kardash (1996)

suggests that knowledge can be distinguished from beliefs in two ways. First, " a belief

can be false" and secondly "a belief may be based on insufficient evidence" (p.262).

Admittedly, a belief can be false, but equally a belief can b e true. In addition, what is

accepted as knowledge (at this point in time) can also be false and, although an item of

knowledge may be accepted as knowledge, it may be based on insufficient or incomplete
evidence. Therefore, Kardash 's (1996) definition relies on perceptions of what

1 . This thesis is concerned with the impact of student perceptions of the plausibility of
the content. To investigate student perceptions of the plausibility of content two subjects
were chosen - religious education and science. This thesis deals with epistemological
beliefs about the nature of knowledge in these two subjects. The focus of this thesis is
not the development of faith in the religious sense, catechesis or faith fonnation in the
religious education classroom. There is an extensive body of research dealing with this
particular issue. A reader interested in this aspect ofreligious education may wish to note
the following: Crawford M & Rossiter, G. (1988 ), Flynn, M. (1979), (198 5), (1993�
Groome, T.H. (1980), {1991), (1998), Hill, B. V. (1985), Ryan, M (1997 ), Rummery,
R.M. (1975) and The Australian Catholic Bishop's Committee for Edllcation ( 1990),
Holohan, G. (1999).

constitutes knowledge rather than an objective knowledge. For example, a student may

hold that 'X' is true because of a belief that 'X' is true and have no 'reason' to know that

it is true. If 'X' is actually true, does that mean that the 'X' is not a belief, but is in reality

knowledge? Kardash's second premise does not help resolve the situation of a students'
belief in 'X'. The student may believe 'X' for no other reason than "I just do", and so
may actually has no evidence to suggest that 'X' is true. Therefore, the attempt by

Kardash to distinguish beliefs from knowledge may not be as simple as at .first thought,

because his definition docs not allow for what many students perceive as knowledge. It

would therefore seem necessary to seek a clearer understanding of belief elsewhere.

The linkage between knowledge and beliefs is also highlighted by Rokeach (1 968 ),

Nespor (1987) and Hofer and Pintrich (1 997) who argued that all beliefs have a cognitive
component representing knowledge. Although Nespo r ( l 98 7) suggests that "beliefs have

stronger affective and evaluative components than knowledge" (p.32 0), a belief is likely

to have strong knowledge-like qualities. To hold a belief requires cognitive aspects such

as commitment. A student may believe 'X' because that student believes he o r she has
evidence that is accepted or perceived as true. The student's belief therefore has

knowledge-like qualities: the student is cognitively committed to the item of knowledge.
Pajares (1992 ) attempts to clarify the tenn belief with the following four features -

"existential presumptions - the incontrovertible personal truths everyone holds:

alternatively; affective and evaluative loading; and episodic structure" (p.309). Again, in
both instances, in a practical sense at a classroom level of15-year-old students, the

descriptions by Hofer aml Pintrich (1999) and Pajares (1 992 ) do not clarify the difference

between belief and knowledge. 'Psychologically held understandings' could equally

reflect the belief in 'X' or the (presumption) knowledge that 'X' is true. Hogan (2 000)

attempts a definition with the observation that "when a cognitive structure contains strong
affective associations, limited to one's own identity, has an evaluative dimension and has
direct ties to action agendas it is best described as a belief' (p.56). This definition too

lacks clarity because, again, many of these characteristics can also have reflections in
knowledge. Knowledge is also strongly linked to one's own identity, can act as an
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evaluative dimension, and can strongly influence action. Therefore, apart from the loose
link to the affective domain, even Hogan's (2000) attempt a t a clear distinction between

belief and knowledge seems to fail to clarify any differences between these two concepts,
at least at the classroom level.

Pajares (1992 ) suggested that "beliefis based on evaluation and judgement", while

"knowledge is based on objective fact" (p.31 3). Unfortunately, the attractiveness of such
clear definitions is difficult to maintain given Bell's (2000) statement that observation is
inherently theory-laden (p.565), because, inherent in the acceptance of observation is a

belief i n the integrity of the observer and of the apparatus itself. Matthews (1998 )

recognises that the distinction between truth and belief is not clear. Driver and Bell

(1987) suggest that, "rather than viewing truth as the fit between sense impressions and
the real world", constructivists see truth as "the fit of our sense impression with our

conceptions" (Driver & Bell,1987, p.152 ) indicating that troth can be subjective and
more closely akin to belief than knowledge.

Brickhouse et al. (2 000) suggest that students tend to believe content as a result of

three possible processes. Firstly, because the content appeals to direct perceptual

evidence, secondly, as a result of an ability to make inferences based on evidence and,

thirdly, as a result of trusting an authority figure (p.341 ). While these three conditions do
not give a clear definition of belief, they do clarify in many rega rds a problem of

distinguishing a difference between a belief and knowledge. B rickhouse seems to suggest

that irrespective of'thc type of content (factual, scientific, religious, myth), students may
be prepared to believe that the item of content is true, if one or more of the three

characteristics a r e present. Therefore, the possibility arises that students i n a science
cla,Noom may beHeve an item of content because that student trusts the teacher,

believing that the authoritative figure will teach what is true even though the teacher

provides no evidence to support their teachings. Whether students categorise that item of

content as belief or knowledge will be influenced by other variables, such as

epistemological beliefs regarding the plausibility of the content. Equally, the content of a

so

religious education class may also be accepted as true (a belief or an item of knowledge),
as a result of the three criteria outlined by Brickhouse et al. (2000).
Both Driver and Bell (1987), and von Glasersfeld (1989), indicated the importance of
subjective perceptions in any definition ofknowledge. Knowledge, therefore, can be seen
as a subjective construct more closely aligned to what one would normally presume is
belief, rather than some irrefutable fact that is the objective representation of an observer·
independent world. Given this proposal, high school students may perceive the content
of science as knowledge, and believe that this content is objectively factual even though
the item of content is a theory, hypothesis or best guess of the science text's author. The
reverse may also therefore be true. Content that is not perceived as knowledge will
therefore not be perceived as plausible. The impact of such a perception on student
learning cannot be over estimated. The possibility arises then that students' beliefs could
influence not only how learning occurs (via epistemological beliefs), but what learning
occurs. A student, therefore, who believes 'X' is tru::: (and in a classroom model has been
taught that 'X' is true and hence now 'believes' that the fact that 'X' is true is a matter of
knowledge rather than belief) may not easily reject the view that 'X' is true when a new
piece ofevidence suggests that 'Y' is now true. Nisbett and Ross (1980) and Pajares
( 1992,) concluded that "there is substantial evidence to suggest that beliefs p�rsist even
when there are no longer accurate representations of reality" (p.324). In this way the
deep-seated nature of a belief can persist within a person's perception ofthe world and
can, therefore, continue to influence the learning process. In some research, it has been
suggested that beliefs may not totally affect what is learnt, but more importantly may
influence what is available in the memory and what impacts on the student (Kardash &
Scholes, 1996, p.262). This suggests that students may learn (absorb) all sorts ofcontent,
but the content that is readily recalled will be filtered through a student's beliefs,
Therefore, beliefs can be seen as playing a significant part in student learning.
Leamingprocesses across domains
This section provides evidence supporting the view that:

"

•

there is no conclusive statement regarding the unifonnity of students' learning across
different domains;

•

differing academic disciplines appear to have differing knowledge structures;

•

differing knowledge structures that are evident in different domains may well result
in differing approaches to leaming;

•

the influence ofthe socio-affective factors may produce differing responses and
approaches to learning in different domains;

•

these conclusions may explain why some students perceive the content of their
science course as being different to the content of their religious education course,
and in-tum result in differences in learning outcomes,

Some research (Schommer & Walker, 1997; Hofer & Pintrich, 1997) into the
influence of students' beliefs on learning is not conclusive as to whether different
ontological beliefs may be held for different subjects and, as a conse<ru�nce, it is unclear
whether the learning processes across different domains may vary, resulting in different
learning experiences, or whether student learning is consistent.
While Schommer and Walker (1997) declared that "the majority of college students
showed a moderately consistent level of epistemology across domains" (p.428), Hofer
and Pintrich ( 1997) describe this possibility as an "underlying presumption" (p.125) and
suggest that research in this field is "complicated by the fact that academic disciplines do
have differing knowledge structures" (Hofer and Pintrich, 1997, p.127). Dy this Hofer
and Pintrich are inferring that research into student epistemological beliefs between
domains may well indicate some degree of unifonnity, but that the differing knowledge
structures that are evident in different domains may well result in differing approaches to
learning in the classroom situation. In practice, therefore, there may be little consistency
in student eFistemological belief, metacognition and learning practice across domains.
Schommer (1995) proposed that "epistemological beliefs be conceived as a system of
four or five independent beliefs" (Schommer, 1995, p.425), suggesting that students use
their beliefs inconsistently across different domains. Palmer (1999) obser1ed that

"

"students will use om: idea in some contexts and another idea in other contexts, and so
will appear to the observer to be inconsistent" (p.650). Pintrich et al. ( 1993) also indicated
that "students can, and do, adapt different goals and purposes for their school work, and
that becoming cognitively engaged in the myriad of classroom academic tasks is really a
.
choice they can make for themselves'. (p. 168). These observations support the perception
that students may well approach the study of different domains in different ways, and this
supports the proposition that students may approach the study of religious education and
science quite differently.
There are differing "views about whet'1er or not students have similar or different
epistemological beliefs within different domains" (Hogan, 2000, p.59, Jheng, Johnson &
Anderson, 1993, Schommer & Walker, 1997). The differing views regarding this issue
may result in some measure from the complexity of the interaction between
epistemology, ontology and social affective factors (Tyson et al., 1997). The complexity
of this interaction may well mask the reality of what is happening i n the teaching learning process. It is possible that even though epistemological beliefs and
metacognitive knowledge may show strong, consistent and unifonn responses by ilie
students, within the context o f some domains the influence of the socio·affective factors
such as motivational factors, as described by Hogan (2000), and the influence of the
interplay of epistemological beliefs, ontology and social/affective variables, may in a
practical sense produce differing responses and approaches to learning in different
domains. Much research in thir. particular field may be necessary before a clear
consensus is possible.
It would seem that what people already know and believe may have a significant affect
on any new knowledge that they experience. In the context of the science classroom,
where students generally have a perception that knowledge is concrete, plausible and true,
any new learning in 1his context will be influenced by this belief. The reverse may also
be true fo( learning in the religious education classroom, where the plausibility of that
context is often questioned. Any attempt to raise the academic rigour of religious
education content may well be hampered by previous experience and beliefs that the
5J

content of the religious education classroom lacks plausibility. Therefore, as a result o f
previous experiences o f subjects such as religious education and scief)ce, student
approaches to learning in these domains may be quite different.

Epistemological beljefs
This section provides evidence supporting the view that:
•

epistemological beliefs impact on student \earning behaviour;

•

epistemological beliefs change over time from simple to more complex levels;

•

high school students tend to regard science as representing static knowledge that is
concrete;

•

these conclusions may explain why some students perceive the content of their
science course as being different to the content of their religious education course ,
and in-tum result in differences i n learning outcomes.
Research into the affect of epistemological beliefs on student learning indicates that

epistemological beliefs do play a significant part in the learning process. As a result of
the association between epistemological beliefs and \earning, a brief investigation of this
association may assist in understanding student learning in religious education and
science classrooms and how differing epistemological beliefs regarding knowledge in
religious education and science classrooms may result in diff:rent learning processes.
Hofer and Pintrich { 1997) suggested that "personal episte.rnologies arc the theories and
beliefs people have about the nature of knowledge and knowing . . . which can act as
standards for judging the validity of knowledge claims" (p.56). In a similar vein, Hewson
( 1 985) describes epistemological commitments as "the standards which a perSon holds
which he or she uses to judge knowledge·· {p.164). It would therefore seem that there is
evidence in the resl!arch that "epistemological beliefs play a key role in knowledge
interpretation and cognitive monitoring" (Pajares. 1992, p.325) in that, where a student
holds a belief about the plausibility or cer1ainty of a piece of infonnation, this belief
results in a ccr1ain behaviour regarding learning that information. Research by Chin and
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Brown (2000) supports this contention when they found that "students having
epistemological beliefs more aligned with empiricism tended to use more rote like
strategies" (p.1 13), as their principal strategy for learning. Epistemological beliefs,
therefore, are about what a student believes is the nature of knowledge and it would seem
that epistemological beliefs may affect learning behaviour.
There is some evidence to suggest that epistemological beliefs are not static. The early
work or Perry ( I 970) indicates that at least three stages ofepistemological beliefs were in
evidence in describing student learning. The first stage, 'Dualism', is characterised by
the belief that knowl�dge is absolute. Hofer's (1997) work also confirmed that at the
lower levels described by Perry ( 1970), stu4ents tended to believe that "absolute truth
exists with certainly (p. l 09) and that knowledge is handed down from authority (p.109).
Perry (1970) described a second stage - 'Multiplicity'- which is characterised by the
belief that truth is still knowable, and a third stage, 'Relativism' where students perceive
knowledge as being relative. Hofer ( 1997) indicates that students develop a capacity to
perceive knowledge as "tentative and evolving" (p.120) at a lat<!r level of epistemological
'maturity.' A similar progression is described in the work of Baxter (1992) whose
research was conducted in the USA over a 5 year period involving over I 00 university
students. The limiting factor in Baxter's research was the cultural limitations apparent in
the study population. Kuhn's (1993) analysis of interviews of 40 subjects ranging in age
from their teens to sixty years old reflected Baxter's conclusions and is supported by the
ten year study by King and Kitchener ( 1994) who reported stages of increasingly complex
thinking regarding knowledge and learning amongst students. While each of these
studies have their own limitations having arrived at similar conclusions suggests that their
finding may have some applicability to the Australian situation.
Complementing the research (Baxter, 1992, Kuhn, 1993, King & Kitchener, 1994 and
Hofer & Pintrich, 1 997) that illustrates the increasing complexity of epistemological
b eliefs amongst students is the work ofTsai (1998) who investigated the 'reasoning'
behind the students' epistemological bc\iefs. He describes how students rationalised their
belief that science based knowledge is certain with the realisation that conflicting
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scientific theories exist. He found that students "tended to insist that there was one
correct answer . . . and that the existence of different theories comes from the limitations
of technology or inadequate observations" (p.479). It would seem from this research that
students are able to rationalise conflicting realities and so maintain their epistemological
beliefs. Schommer's (1995) investigation of student thinking revealed how students are
able to maintain their epistemological belief that knowledge is certain with the
observation that scientific debate occurs. He showed that students believe that "the
majority of our knowledge is certain, that some knowledge has yet to be discovered and
that a small amount can be considered as changing (p.301).
Research (Perry, 1970, Schommer, 1990, 1992, 1993 and Hofer & Pintrich, 1997) into
the field of'evolving' perceptions regarding learning and knowledge does indicate that
generally students progress through increasingly complex stages of epistemological
beliefs towards a high level ofunderstanding. Such an observation may be construed as
indicating that progress toward the more complex stages may inevitably lead toward a
mature realisation that knowledge is far from the simplistic accumulation of facts
received from authoritative figures and, as such, that science is not the source of all truth.
The work of Perry (1 970), Schommer { I 990, 1992 and 1993) and Hofer and Pintrich
( ! 997) indicate that progress to the more advanced levels of understanding knowledge is
not an automatic progression that occurs with time. Perry ( 1 970) found that many
students enter college with beliefs that knowledge is simple and certain and handed down
by authority. Schommer's ( 1993) own factor analysis of over 100 junior college
undergraduates and almost 150 university students in the USA suggested that even
"junior college students .... display metacognitive abilities similar to those of high school
students (p.410), and that even "students in the medical field have a propensity to over
simp1ify knowledge" (Schommer, 1992, p.436). Hofer and Pintrich (1997) too, described
graduating seniors as having attained only the lowest rung o f quasi-rcnective thinking
{King and Kitchener's second stage) even though Schommer {1995) reported that high
school students appear to evolve in epistemological sophistication across the four years of
secondary school" (p.425).
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Songer and Linn (1991) found that in middle schools in mid-western USA students'
views of science fell into three knowledge groups - static (science is a group of facts that
are best memorised); dynamic (where science ideas develop and change) and a third
group between the two (p. 761 ), Only 15% of middle school students reported a dynamic
view ofscience, 21% had a static view and the remaining 63% had mixed views (Songer
and Linn, 1991, p.272). There may therefore be doubt about the automatic progression of
young people through the stages of increasingly complex thinking and learning, but
generally there appears to be some consensus that the majority of students in lower high
school may have quite simplistic attitudes to learning and knowledge and may, as a result,
perceive that the content of science courses is true knowledge and plausible. This
perception may well have an impact o n how students approach learning i n science and
how and what they actually do learn.
Some research (Pcny, 1970, Schommer, 1990, 1992, 1993 and Hofer & Pintrich 1997)
suggests that not only do students tend to pass through various stages of epistemological
beliefs as their perceptions of knowledge and learning become increasingly complex, but
also that this progression is not automatic and did not tend to be evident until late in a
students' academic life. Ofparticular relevance to this thesis are the findings that indicate
that while evidence exists that students tend to progress through increasingly complex
levels of epistemological beliefs, students in middle high school appear to still have very
simplistic views regarding the nature ofknowledge. The students who participated in this
study are middle high school students and the indication is that this age group holds
simplistic epistemological beliefs with a clear implication that knowledge is 'concrete'
and this represents a simplistic view o fthe nature of knowledge.
The realisation that student perceptions ofthe status of knowledge may impact on the
learning process is a significant step forward in understanding the importance of
epistemology and metacognition to learning. Schommer (1 992) described four
epistemological beliefs that impact directly on student learning. These beliefs included:
innate ability, where one's ability to learn is fixed and static; simple knowledge, where
knowledge is isolated, unambiguous bits; quick learning, where learning occurs quickly
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or not at all, and certain knowledge, where knowledge is perceived as lying on a
continuum between absolute and tentative (p.436). Research indicates that high sc!. '_'Ol
students tend to believe that ability is 'innate', that knowledge is 'simple' and 'certain'
and that 'quick learning' is an accurate description of the learning process. This
description ofa typical high school student's epistemological beliefs and metacognition
may account for the different approaches students take in approaching learning in
different subject areas. Kardash and Scholes ( 1996) suggest that the "more students
believe in certain knowledge, the more likely they were to interpret tentative information
as certain and absolute" (p.261 }. This observation suggests that uncertain content in a
science course may be perceived as being certain and factual, and learned as such.
Therefore, a student's epistemological beliefs, metacognition and learning practices may
result in a general perception that the content in science is factual and true. A perception
that the scientific process results in true knowledge leads to the possibility that subjects,
that high school students perceive as lacking scientific rigour, are perceived as lacking
plausibility.
As has been described above, student perceptions that the content of science courses
has a high degree ofplausibility would appear to affect how those students approach
learning in that subject. Conversely, in a domain such as religious education, where the
content may be perceived as lacking plausibility, the reverse may also be true - students
perceive that the content of religious education lacks plausibility and. therefore, they do
not approach learning in that subject with a deep commitment.

Q,·tologica\ beliefs
This section provides evidence supporting the view that:
•

ontological beliefs may also have a part to play in influencing how students approach
learning;

•

epistemology, ontology and social/affective variables all interact and impact on
student learning;
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•
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ontological beliefs associated with a subject, such as religious education, may well be
different to the ontological beliefs associated with science; and

•

these conclusions may explain why some students perceive the content of their
science course as being different lo the content of their religious education course,
and in-tum result in differences in learning outcomes.

In addition to the influence of epistemology on student learning, ontological beliefs
may also have a part to play in influencing how students approach learning. Chinn and
Brewer (1993) describe ontological beliefs as "beliefs about the fundamental categories
and properties of the world" (p.17). Ontological beliefs can be described as how children
imagine the nature of objects and events. Tyson et al. ( 1997) suggest that these objects
and events can be placed on a continuum such as "dynamic verses static, cause verses
effect and discrete verses continuous" (Tyson el al., 1997, p.399). Ontological beliefs
therefore describe a process of cognition, where students categorise pieces o f information
according to epistemological beliefs. For example, a subject such as religious education
may have content that is categodsed quite differently to a subject such as science.
Religious education content may be perceived as lacking plausibility, academic rigor and
"scientific credibility" and, as a result, is categorised i n such a manner as to negatively
affect learning.
Tyson el al. (1997) critical analysis of learning models highlights the importance of
ontology suggesting that three factors play a significant part in learning · 'epistemology',
'ontology' and 'social/affective' variables (Tyson et al., 1997, p.398). Rather than one
single factor being the single important factor affecting the teaching - learning process,
Tyson et al. describes the interplay of all three factors in the metacognitive process at
work within a student's mind, as significant in affecting the teaching ·- learning process.
The suggestion that all three factors interact in the learning process implies a high level or
complexity that not only can be seen to hinder a clear understanding o f the processes at
work within the student's mind in the learning process, but also indicates that student
learning cannot be explained with a single factor or variable. While the research
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(discussed above) is not conclusive, the weight of evidence seems to indicate firstly, that
ontological beliefs are important factors affecting student teaming and secondly, that
student ontological beliefs may not be constant for all subjects, It is therefore possible
that the ontological beliefs associated with a subject, such as religious education, may
well be different to the ontological beliefs associated with science and, as a result some
students may 'treat' learning in their science classroom quite differently to learning in
their religious education classroom.

Conceptual models and student learning
This section provides evidence supporting the view that:
•

the degree of confidence that many students have in the certainty of knowledge is
likely dependent on the particular type of knowledge being evaluated;

•

where a student believes that the content of science is generally more plausible than
the content of religious education, this perception may influence how the student
approaches learning in these two subjects;

•

conceptual models ofbelief and learning in students change very slowly or not at all;

•

educating many secondaiy school students about the 'real' nature of knowledge may
be difficult;

•

bringing some students to an awareness that the conteJLt ofreligious education can be
concrete knowledge may be difficult;

•

these conclusions may explain why students perceive the content of their science
course as being different to the content of their religious education course and, in tum
result in differences in \earning outcomes.

The literature indicates that epistemological beliefs are important factors in the
learning process. The beliefs the student holds regarding a subject forms a conceptual
model that the student utilises in the learning process, The literature indicates that
conceptual models of learning can influence learning in the claSsroom. The above
discussion indicates that the level of complexity of epistemological beliefs can and does
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change over time, suggesting that conceptual models of learning may also change, albeit
slowly, A brief investigation ofthis area of research may therefore assist in an
understanding of the teaching and learning processes at work in the classroom,
Demands to raise student awareness of metacognition, and the reality of the place of
knowledge in a subject such as science, have resulted i n an interest in the process of
changing conceptual models. Posner et al. (1 982) and Pintrich et al. (1993), Duit
(1995) and Tyson et al. ( 1997) suggest that four conditions are necessary before
conceptual models of learning can be changed. These conditions include "intelligibility,
plausibility, fruitfulness and dissatisfaction" (p.391 ). In recognising fuat these four
elements are essential to the process ofconceptual change, Posner, et al. ( 1 982) and
Villani ( 1992) suggest that the process of changing conceptual models ofleaming is very
slow, even to the point that there is no real "logical progression, rather much fumbling
about, many false starts and mistakes and frequent reversals" (Posner et al., 1982, p.223).
The difficulty of altering a student's conceptual \earning framework is emphasised by
Duit (1994) who states that "there is no single st"dy , ... of research on students'
conceptions ... , in which a particular student's conceptions of the ..... deep rooted kind
could be totally extinguished and replaced by a new idea ... old ideas basically stay
'alive' in particular contexts" (p.8). This assertion is demonstrated quite clearly in the
exampl e of the conception regarding the sun's movement through the sky. Everyone
'knows' the sun does not traverse the sky each day, and yet in the context of every day
language the movement of the sun across the sky is very much alive. Caravita and
Halden (1 994) suggest that we tend to hold a range o f conceptions simultaneously, and
that we actually select a conception that is appropriate to a particular context. (In the
context of conversation, the sun moves and in the context of a science classroom, the
earth revolves around the sun or the sun and the earth revolve around each other or their
centre�of-mass). This reality is described as the "flickering status of conceptions".
The importance of conceptual models to student learning can be seen, as an
additional variable, impacting on the learning-teaching process, in that it contributes to
student perceptions regarding the plausibility of the content in science and religious
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education. The literature suggests that it is difficult to alter students' conceptions, and
that the possibility arises, that students may well retain a range of conceptions (possibly
conflicting conceptions) and 'flick' between conceptions according tt: a particular
context. Therefore, students in a science classroom may perceive that tle content of
science is plausible because of a conception that suggests that the scientific method
guarantees that science deals only in facts. Where conflicting facts arise in science,
students can deal with this situation by utilising different conceptual models. As a
student leaves the science laboratory, and enters the religious education classroom, a new
conceptual model seems to be brought into play, so that irrespective of the evidence the
religious education teacher provides for students, irrespective of the plausibility of the
item content, irrespective of the trust that the students have in the teacher, irrespective of
the level of appeal to direct perceptual evidence and irrespective of the ability of the
teacher/student to make inference'; based on evidence, the dominant conceptual model is
that the content of religious education classes lacks plausibility (for many, but not all
students).
Our understanding of the teaching - learning processes at work in the classroom is
showing that the processes arc complex, and affected by a range of personal, social and
environmental factors. Pintrich et al. ( 1 993), warns that models of learning must not only
focus on cognition, but need to recognise the importance of constructs such as the
"individual's goals, intentions, purposes, expectations or needs" (p.170). It is through
these latter aspects that the variables associated with beliefs can influence student
learning. Nisbett and Ross (1980) similarly view \eaming as a complex issue and, as has
been shown above, recognise that the cognitive and the affective are very closely linked.
Their research indicates that conceptualised generic knowledge are composed of a
cognitive component, schematically organised, and a belief component, possessing
elements o f evaluation and judgement. Nisbett and Ross (1980) are not only indicating
the linkage between knowledge and belief, but are recognising that the learning process i s
influenced b y judgements that the students themselves make about what and how to learn.

PART C
BELIEF
The concept ofbelief
It is not the pmpose o f this thesis to review the literature relating to faith fonnation
within Catholic schools and the Catholic community. This literature can be reviewed
elsewhere, particularly in Church documents such as "the Renewal of the Education of
Faith" and "The General Catechetical Directory" and in noted authors such as Crawford
and Rossiter (1988), Flynn ( 1979), ( 1 985), (1 993), Groome ( 1980), (1991), (1998), Hill,
( 1985), Ryan (1997), Rummcry (1975) and The Australian Catholic Bishop's Committee
for Education ( 1990). This section relates to the concept of belie f(students believe that a
particular item in the science course is true for example) rather than the tenn ' faith' which
has a more precise connotation in regards evangelisation, new evangelisation or
catechesis,
One aspect of the concept of belief is well understood by the community. Belief is a
word that most people use to describe something associated with commitment or trust in
something (Chambers and Concise Oxford Dictionaries, 1996, 1993). While an
individual's belief can be based on some past justifiable experience, such as the sun rises
every morning therefore, I believe that it will rise tomorrow, or my friend has never let
me down and therefore I have faith in him/her. Within the general community, there i s
acceptance that the concept of belief implies acceptance without necessarily requiring real
proof: (I have no proof that the sun will rise tomorrow but I believe i t will!). (It is of
course possible to ''possess beliefs as a result of fantasizing, wishful thinking . ,,
brainwashing" (Helm, 200 1 , p.79)).
While the words 'belier and 'faith' may sometimes be used interchangeably in
general conversation, the Catholic Church uses the concept of faith i n a more specific
manner, Faith in the religious context is understood "to be a personal act, a free response
of the whole person to the initiative of God revealed in Jesus Christ, scripture, the
Church's tradition, creation and personal er.perience" (Ryan & Malone, 1996, p.146).
Faith i s seen by the Catholic Church as :1 gift from God and, as such, cannot directly be
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taught in the classroom. The adage 'faith is caught not taught' describes the process
whereby people experience the faith of others and, based on this experience, and the
interaction of God, come to experience faith themselves. (The word 'faith' as used in this
thesis refers to the general understanding of the word rather than the specific definition of
the word when used in the context of religious faith. Therefore a student can believe that
an item of content taught in the religious education classroom is true, but that student may
not have faith that God exists or see themselves as having 'Faith' as a Catholic.)
The research (Pajares, 1992) outlined above indicates that students' belief that the
content of the science classroom is 'concrete' tends to be based on their past experiences,
a trust in their science teacher, a beliefthat the content of science texts reflects truth and I
or epistemological beliefs about knowledge. On the other hand, when it comes to the
content ofreligious education, it appears that some students suspend thCir trust in the
teachers they said they trust in science, and indicate that they now do not trust their
teachers to tell them the truth.
Verbin (2000) utilises the philosophical work ofWittenstein (1 967) to explore the
concepts of belief and faith. While not specifically describing the Ryan and Malone
(1 996) definition of faith, Wittenstein's 'aspect seeing' does give a philosophical view of
what belief is, and in so doing, can enhance our understanding of the concept ofbelief, as
it relates to the teaching - learning processes at work in the classroom.
As a concept, Verbin indicates that believing has very little to do with intelligence,
logic or th•;: ability to see an opposing vie•·:. He states that those who do not believe in
God c.t.n agree that the argument used by the believers "has shown that God exits and
that, as a result, they ought to believe that God exists, but they nevertheless cannot slate
that they believe that God exists as a result of accepting the argument"
(Verbin, 2000, p. I). This indicates that there is a factor beyond logic and argument that
enables a person to believe.
The factor that enables a person to believe is described by Verbin as 'aspect seeing'
and, as it i s beyond logic and argument, it cannot therefore be argued, explained or taught
in the classroom. He criticises those who attempt to equate belief in the "existence of
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electrons or magnetic fields" 1 {p.2) with belief in the existence o f God, because the two
types o f belief are inherently different. Students can be taught why they should believe in

tr.� existence of electrons, and can be brought to believe as a result of evidence, argument

and logic. It is his contention that the same cannot be said for the latter. Verbin's

contention that a person can accept arguments for the existence of God as being logical

but that this acceptance of the logical argument of God's existence may not lead to a

belief that God does exist as possible appears not to be consistent with the example of
belief in the existence of electrons. Verbin explains the apparent inconsistency in his

logic b y suggesting lhat there are different types of belief. The examples given by Verbin

seem to suggest that different types of knowledge (the existence of electrons - scientific
knowledgP., and the existence o fGod- religious knowledge) require different types of

belief. Taking that proposition one step further it could then be argued that students in

the religious education classroom may tend not to be open to the possibility that much of
the content of the religious education classroom can be shown to be true as a result of

evidence, argument and logic.

Verbin describes the 'factor' that enables a person to have faith that God exists as a

'sense' that enables one to see something in a particular way. He utilises a \iue diagram

{below) to illu�trate the ability of people to see 'the something' in a particular way that
may be different to the way other people see the same object. The diagram is actually

only a two dimensional arrangement of nine lines, but '.)n seeing the diagram one

individual may see it as a cube, while another may see it as a tube and some will easily

I. It is of interest to remind ourselves that Verbin's comparison of the difference in
convincing someone that God exists as opposed to convincing someone that electrons
exist may not have been as clear in the years :mmediately after the existence of electrons
was first mooted. Other examples of what we1e controversial scientific propositions and
discoveries that are now readily accepted as sc:entific fact abound in the literature. The
reverse is also true. What is now accepted as scientific fact may not be accepted as such
in the future.
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see a three dimensional object while others will only see a 'flat' geometric figure. The
nine lines become a picture because the subject "seeing the picture in a particular manner
makes the picture into the picture that it is" for that particular person (p.4). The ability to
see something in a particular way is also subject to the will. It makes sense to say see this
tube as a cube, but it does not make sense to say see it as a pyramid. Many examples of
clever illustrations exist where different people see different objectS. In some cases no
amount of explaining can help a person see the same object as another. I n religion, the
same situation appears to exist. A person, for example, can see a sunset and wonder in
awe at the power of God, while another person may merely see a sunset. Bringing a
person to see the power of God in a common place event such as a sunset, can occur only
if the individual has the capacity (sense, aspect seeing, faith, religious intelligence,
religious competency) to see God in the sunset. No amount of logic, or argument, might
convince some people, who cannot see God's presence in the event that God's presence is
there. The person who cannot see God's presence in the world though, can understand
the alternative view, recognise the arguments, and may be able to agree that the
arguments are persuasive, but without faith, that person will not be able to believe in God.
A miracle, for example, is an evrnt that can be seen in a particular way. If a
miraculous event is seen as merely a physical event that is yet to be explained by science,
then the observer has not categorised the event as a miracle, but as a natural occurrence,
The latter lacks the ability to see the event as a miracle, indicating that the "scientific way
of looking at the event is not the way to look at it as a miracle" (p.9). The capacity to see
the miraculous is described by Verbin as 'wondering' and is "expressed in one's attitude
to the various facts of the wcdcl" (p.8). This wondering is the sense that separates the
believer and the non-believer because it is a "way of seeing the world :md human life"
(p.1 1 ). The beiie·,er sees God in and through the world, and so the faith that the believer
has, is expressed in his/her everyday life.
Based on Verbin's contentions it could be argued that "justifications and proofs of
religious beliefs are possible by virtue of the fact that religious belief, like thinking, is
subject to the will" (p.20). A student can learn about the Catholic faith, can learn how
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Catholics express their faith and can learn the justif:fations Catholics use to prove that
God exists. The learning is subject !� _the will ;·<> demonstrate this point, Vcrbin
suggests that while it may well be possible to teach a child "'what a duck is by nothing
more than pointin g lo a duck, we cannot do the same with the concept 'friendly" (p.12).
As a note of caution, Verbin also wams lhat the "learning of both concepts presupposes a
cenain agreement in judgement, a certain uniformity in experiencing and reacting to
various facts in our world." (p.12). S o that an individual, whose only experience ofa
duck is a panicular type (size, colour, shape and so on) may not recognise another duck,
as a duck, because its shape, colour and size arc very different from his/her experience of
what a duck is. In this way, learning concepts like 'friendliness' and 'beliefin God' rely
on o.:i'.'�tiencc, as much as will. Justifications and proofs o f religious beliefs, therefore,
have !iltlc relevance to the student unless that student has first experienced God in their
lives. Therefore, aUempting to tum a "non.believer into a bc\iever by means of
arguments is like attempting to convince a person who dislikes Mozart, of the beauty of
his music by an argument" (p.20) and "you cannot hear God speak to someone else, you
can hear Him only if you are being addressed" {p.20).
The concepl of 'aspect seeing' therefore helps with an understanding of the process of
believing Iha! something is true. Belief that an item of content is true can be taught
whereas faith cannot be taught. it must be experienced. Students can learn about religion
and religious failh but, if1hey do not have the gift of faith, !hey cannot learn faith in the
classroom. Like 'aspect seeing', a student may be able to understand certain religious
arguments that are used as proofs for religious beliefs, and so may well be able to say that
he/she 'believes· these proofs. This type ofbdief utilises the will, a.nd can be seen llS
being similar to a student saying they believe that electrons exist without having seen an
electron. This level ofbeliefis different from the faith that a person experiences when
he/she sees God in the world. Without faith, a student cannot truthfully say that hclshe
believes.
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PART O
SUMMARY OF THE FINDINGS FROM THE LITERATURE

This the.,;is concems student perceptions of the plausibility of the content of science
education and religious education and the effect of those perceptions on leaming.
Research in the field of teaching and learning has sho\1/T\ that a range o fvariables
associated with epistemological beliefs, metacognition conceptual models, and beliefs in
general, impact on learning and teaching. The major themes evident in the literature can
be summarised by the following points.
1.

Teaching does not necessarily result in learning. Many students choose what
to learn and whether to learn;

2.

Some students evaluate what to !cam. Factors that impact on what some
students choose to team include the importance of the content and the
students' motivation to learn. Many students do not perceive that religious
education is an important subject to learn;

3.

The depth of learning (surface or deep approach) is detennine d by students'
perceptions of tl1e content;

4.

Communication is an important factor affecting both learning and teaching.
Commui,ication is not just talking. Effective learning requires engagement
o f the student;

5.

Some students often cl1oose surface learning as an efficient way of passing
exams. This approach to learning indicates a belief that knowledge is
'concrete';

6.

Leaming is not contrxtless. Effective learning can start with students' life
experiences;

7.

Student� display a range of intelligences that impact on the effectiveness of
their learning;

8.

RelicimL'> literacy provides a platform from which to effectively teach
rehbrious education;
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9.

Effective teaching in religious education probably requires a broader
utilisation of teaching methodology than the logical-mathematical model
regularly used in schools;

I 0.

Physiological changes in the brain that arise from the life experiences of the
student can impact on learning;

I I.

Student perceptions o f the plausibility of knowledge impact on learning;

1 2.

Some students perceive that scientific knowledge is concrete, plausible and
true. Students do not always perceive religious knowledge in this way;

13.

Students' life experiences and learning experiences seem to have reinforced
the belief that the scientific method produces concrete facts that arc true.
Many students do not perceive religious knowledge in this way;

I 4.

Many students have little conception of the true relationship between
knowledge and belief. Many students accept scientific theories as
knowledge, hut many students do not approach learning in religious
education in this way. Many students perceive that knowledge in religious
education and science represent are two distinct domains;

15.

Faith is an experience that cannot be taught;

16.

Metacognition, epistemological and ontological beliefs play important parts
in student learning;

17.

Many students are not able to apply the same mctacognition, epistemological
and ontological beliefs across different domains;

18.

Students have developed conceptual learning models that have an impact on
their metacognition, epistemological and ontological beliefs;

, .·,
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CHAPTER THREE
THE MODEL AND THEORETICAL FRAMEWORK

This chapter draws together the major theoretical and philosophical assumption�
discussed in the literature review to describe a model that outlines the teaching and
learning processes at work in the religious education classroom. A 'general model of
learning' (Figure 3.1) is briefly described indicating the complexity ofthe interaction of
the variables at work within the classroom. While this thesis recognises the complexity
of this array of variables, and their complex inter:iction within the general model, the
focus of this thesis utilises the theoretical and philosophical basis of the general model to
develope a specific model (Figure 3.2), that is directly relevant to this thesis. This
specific model of learning forms the theoretical framework for this study and describes
the specific variables relevant in this thesis. This study will investigate student
perceptions of their beliefs in religious education and science content and how these
perceptions impact on learning within the framework of the model developed by the
author, and depicted i n Figure 3.2.

A general model of learning

The teaching and learning processes in the religious education classrooms of Catholic
schools are a result of a complex interaction of an array ofvariables. To fully understand
the interaction of all the variables affecting the teaching and learning processes for every
student would be exceedingly difficult. It is possible though to simplify the
interrelationships by utilising a theoretical model in which only the most importilnt
variables are used. Such a model could provide an understanding of the interaction
between the main variables, guide the research with respect to dala colleclion and provide
direction for analysis and interpretation of results.
II is expected that learning in the religious education classroom is influenced by four
groups of independent variables - Personal Qualities, Teacher Qualities, Leaming

'"

Environment and Leaming Processes. Within each of the four major independent
variables, there are a number of individual variables that have a direct influence on the
teaching and leaming process in the religious education classroom (such as epistemology,
metacognition, motivation, the teacher's skills and so on). Figure 3.1 illustrates how the
four main independent variables interact to affect the teaching and learning processes. A
series of boxes is used to represent the complex interaction bctw�n the variables. The
largest box represents learning in the Catholic school environment. The interaction
between the variables is indicated through the use ofarrows as two-wa� effects, because
it is expected that any change in one variable affects another. The complexity cf this
interaction and the large number of variables evident within the model make a detailed
analysis difficult.

((

Learning in the Catholic School Environment
Teaching and Leaming Processes
Personal
Qualities

Teacher
Qualities

H

Leaming
Leaming
Environment

Learning
Processes

H
.

Figure ). I . A general model of student learning.
Source: Cre�ted by the author from the literature review.

The specific model used in this study
The model developed for this study (Figure 3.2) is proposed 11.'i a general model
applying to studen1s in any Catholic educational system in Perth, Western Australia. In
developing this model, it is assumed that basic ,generalisations regarding all students
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exist. These generalisations are embedded in the model, and when these generalisations
are applied to a specific classroom situation, such as the Catholic education system in
Western Australia, the model can then be tested.

Learning

All

Processing and
Precoding

Student Perceptions

Content

••Knowable
content.'
•content
accepted on
the basis of
evidence.
�
•content
accept,:.·d �·�'-the basis of�--rfaith.
-Values.
-Religious.
-Scientific

-

Plausibility ofthe
'knowable content'

-•

Plausibility ofthe
values content
Plausibility of the
values

Evidence provided by authority.
Acceptance of content based on
faith in authority- teacher,
significant other, text.
Acceptance of content based on
personal faith.
Memorisation of content but no
personal commitment to that
content.
Relevance of content - future
job, personal relevance, final
grade.

'

Plausibility ofthe
religious content

Figure 3.2. Tiie specific model of learning used in this study for science and religious
education. Source: Created by the author from the literature review.
As outlined above, the teaching and learning processes in the religious education and
science clamooms of Catholic schools are a result of a complex interaction of an array of
variables The theoretical model simplifies the interrelationships of the variables in the
teaching and learning process by focusing on the most important variables. Such a model
provides an understanding of the interaction between variables, guides the research with
respect to the fonnulation ofa specific research model, and subsequent data collection,
and also provides direction for analysis and the interpretation of results. The specific
research model focuses on the teaching and learning processes, as affected by student
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percr,ptions of the plausibility ofthe science and religious education content.
Figure 3.2 illustrates the teaching and learning processes that underlie learning
outcomes (represented by the box at the top ofthe figure). The left hand box represents
all content that is presented to students in a religious education and science classroom.
This content may be either 'knowable content', or content that is beyond proof, and hence
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can only be accepted on the basis of faith. 'knowable content' can be defined in this
study as that content which can be proven (within reasonable limits) and is hence
accepted as factual. On the other hand, some content can only be accepted on the basis of
faith. It may be generally accepted as true by our society, but cannot be proven by
scientific means. Values content can be defined, in this study, as the content that relates
to values accepted by our society or the school community. This third type of content
cannot be proven in the scientific sense but nevertheless can be real, felt arid experienced.
Religious content can be defined, in this study, as that content that relates specificall y to
religious issues that are accepted by the Catholic community. The religious education
programmes ofCatholic schools contain content that can fall into each of these four
categories. The science programmes ofschools also contain content that would fall into
the first three categories described above.
In Figure 2.1, of the previous chapter, the general teaching and learning process i s
represented by a series o f stages. The first stage - 'Input from the environment'· is
followed by a second stage · 'Pre-coding', In the specific learning model {Figure 3.2) the
'content of the lesson' equates with the 'input from the environment' stage of Figure 2.1.
Between the first stage in the teaching and learning process and the 'pre-coding' stage,
the specific learning model for science and religious education {Figure 3.2), suggests that
an intennediary stage exists where students 'filter' content according to their perceptions
of the plausibility of that content. The content of the lesson is 'filtered' according to a
'measure' of rlausibility that may vary according a range of variables. These variables
include the students' perception of the veracity of any evidence presented in the
classroom, as proof that the content is factual, or their acceptance of the content because
of faith in an authority such as a tea::her, significant other or textbook. Other variables
may include the acceptance of the content based on personal faith or the acceptance of the
content without any personal commitment to that content. Finally, students may perceive
the content of tile lesson as having relevance for their future, as having an undefined
personal relevance or as having relevance as a consequence of an 'i'inmincnt final grade.

7J

The specific learning model (Figure 3.2) suggests that learning in the classroom, is
directly influenced by student perceptions o f the content of the lesson.
The model suggests that content that can be easily explained and verified, will be
easily learnt by the students because they will be more readily able to accept the
plausibility of the content. If students can see the evidence, or the justification that
'proves' the reality of the content, then students would be expected to more easily learn
the content, and also to believe that the content is indeed true.

It would therefore be

expected that content which cannot be easily explained or verified is, as a result, more.
difficult to learn and more difficult to believe.
An example can clarify the model. An item of 'knowable content' from the religio{1s
education course - God created in people a concern for justice - (stem item 1 , Appendix
I ) can be quite easily demonstrated in a classroom. (Al I students have experienced a
concern for fair treatment, justice in the world, have been upset when they have been
treated unfairly and so on.) As strong evidence demonstrating the veracity of this item
can be made available to the students, it would therefore be expected, according to the
model, that the students would perceive that this item would be very plausible. As a
consequence of this high level ofplausibility, the model predicts that students would be
able to easily learn the item, recall the item and to believe that the item is true. Similarly,
stem item 1 5 (Appendix I) could be classified as 'values content', It is difficult to
provide evidence that can convince fifteen-year old students that life begins at conception
and consequently abortion is wrong. As a consequence, students may perceive that this
item is not plausible and, as such, they may find it difficult to accept, to believe and to
recall.
The model indicates that several factors may be important in the teaching learning
processes but it does not specify the order of importance of the factors. However, "an
order is needed if a Rasch measurement approach is used to measure a variable on a
linear interval level scale" (Waugh, 2002, p.73). An initial conceptual order of the item
categories can be developed based on past research and pre-testing but, as this study is
developing a model in an area or research that lacks extensive research, the results of a
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Rasch analysis may indicate that the initial conceptual order might need to be changed, so
that a better model can be developed, and as a result, a better understanding of lhe
importance of student perception of the plausibility of content can be achieved.
The specific model developed to explain how students learn in religiou. . education and
science classrooms leads directly to the research questions for this study. These research
questions are stated in chapter 1 , and are answered in chapters 5 to 9.

IMPLICATIONS FOR TESTING
There are at least !hre� imp! ications from this model of learning. One relates to the
difficulty of \earning religious content that is not perceived as 'concrete · knowledge. For
example i t may be difficult lo provide evidence that some items arc true (category C and
D items) and henc.:- some students may find these items more difficult to learn. The
second relates to the difficulty of learning various science aspects, (items that are quite
complex in their nature and generally outside the students' experiences may be more
difficult to learn than other items that relate to the students" every day experiences) and
the third relates to the difficulty of various perspectives of belief involving evidence,
trust, and faith. This third implication relates to variations in students' perceptions of
what constitutes valid evidence (what some students will accept as evidence that an item
is true may not convince other students), variations in the perception o f trust in the
students' teacher and particularly for the religious education items, variations in faith
experiences that may help some students believe items.
Further explan.1tion regarding testing and the questionnaire are given in the next
chapter. The Research Questions given in chapter I flow from a method of testing parts
of the learning model - items organised from easy to hard.
These implications can be tested using a Rasch measurement model to calibrate the
item difficulties, the item perspectives and the person measures on lhe same scale. The
Rasch model is explained in the next chapter and the Rasch analysis results are explained
in ch:lpters 6 and 7.

"

CHAPTER FOUR
METHODOLOGY
This study required that it be possible to compare the student responses to the religious
education and science items on the one scale. Achieving this goal would enable a direct
comparison of the students' perception of the difficulty of recalling and believing that the
science and religious education items are true. To enable the analysis of the students'
responses on the one scale, the development o f the questionnaire necessitated that the
ordering o f the stem items and the items themselves reflect an order of difficulty from
easy to hard. The Rasch measurement model would allow for the analysis of these
ordered responses and result i n a reasoned response to the research questions.
The Rasch measurement model
The statistical model used in this study is based, in general, on item response theory
and, more specifically, on the work of the Danish mathematician George Rasch, who
developed the Simple Logistic Model {Rasch, 1960 / 1980). The Rasch measurement
model computer programmes have, i n the last ti'n years, been used to measure many
variables in education and educational psychology. These studies include academic
motivation, academic self-concept, quality of student experiences, studying and learning,
academic coping, self-regulated lellming, teacher leadership, classroom environment and
ADHD (see Waugh, 2003, 2004). The Simple Logistic Model is limited to dichotomous
responses to items that are answered right or wrong, yes or no. "Item response theory
models the relationship between a person's level on the trait being measured by a test and
the person's response to the test item" (Pascoe, 1999, p.87). The Rasch model utilises the
key aspects of item response theory, and produces measures that are calibrated on the
same scale as the item difficulties.
The Rasch measurement model requires that items are ordered by level of difficulty
from easy to hard. It also requires that 'person measures' be ordered from low to high.
The Rasch measurement model c.ilibrates the 'person measures' on the same scale as the
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item difficulties. Persons (students) with high measures have :, strong probability of
answering positively all the items (hard, medium and easy). Persons with medium
measures have a strong chance of answering the medium and easy items and a low chance
of answering the hard items. Persons with low measures have a strong probability of
answering the easy items positively but not the medium or hard items. The probability of
answering the items correctly depends only on the difference between a person's ability
and tht: item difficulty.

RUMM (Rasch) computer program
The RUMM computer program tests the measurement model and provides
five-tests-of-fit to the Rasch measurement model. One is the Person Separation ;ndex.
The Person Separation Index should be greater than 0.90 and errors should he small
compared to the separation of the person measur�.:;. Two is the Person-item-fit statistics.
When the mean of this statistic is near zero and the standard deviation is approximately
one, the data (items and persons) fit the measurement model. Three is the Item trait
statistic. A chi-square where p > 0.05, indicates that all the items are influenced by a
single trait - a unidimensional variable. Four is residuals. Residuals are the difference
between the actual responses and those predicted from the estimated model parameters.
The residuals should be within the range of +2.0 to -2.0 standard deviations. Five is
targeting. Targeting gives an itei11 map to show whether person measures match the item
difficulties on the same scale.

The questionnaire
The questionnaire (Appendix. 2) has four sections. The first section is composed of 59
items that arc the teaching points of the year 10 religious education course. The wording
of the stem items is exactly the same as the teaching points of the religious education
course. The second section comprises 37 statements drawn from the year 10 science
course. As each secondary Catholic school had slightly different science programmes,
the 37 stem items represent the common components of the science courses. The third
11

section has four open·ended questions. These questions provide 1he students with the
opportunity to comment on the similarities and differences between teaching and learning
in religious education and science. The fourth section comprises four open.ended
questions directed at the students' religious education teacher. This section provides the
teachers with an opportunity to comment on the teaching and !earning similarities and
differences they perceive between religious education and the teacher's other teaching
areas.

Item wording
The wording ofthe religious education stem items is exact I/ the same as the wording
used in the religious education curriculum document (Appendix I). This duplication of
wording ensures that students are not confused in any way as to what is being asked. As
the sc.ience courses of the nine study schools are not exactly the same, it is not possible to
use exactly the same nomenclature for the science items. The wording of the science
items reflects a conunon thread present in the science courses. Given that the content of
the science course represents largely 'concrete' knowledge it was not expected that small
variations in language would confuse the students. The trial process did not indicate any
confusion amongst the students as to what was being asked.
The items contain the word 'believe' (Figure 4.1) that may be construed as a source of
confusion for the students and the potential variation of understanding may be the source
of variation in response. The word 'believe' is present in the item wording for Box 2 .5
(Figure 4.1 ). Reference to the Concis� Oxford, Chambers and Macquarie dictionaries
indicates some variation in the understanding of the word belief. It is this variation that is
reflected in the alternative responses available to the students in Box 2, Box 3 and Box 4
(Figure 4.1). The Concise Oxford dictionary defines 'belief as "the mental action of
.....trusting a person; trust; confidence; mental assent to or acceptance of a proposition
...as true on the ground of authority or evidence" and 'believe' "to have confidence or
faith in" (Concise Oxford Dictionary, 1973). The Chambers dictionary defines 'belief as
"a principle accepted as true especially without proof; trust or confidence; a finn opinion"
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and 'believe' as "to regard as true; to accept as true, to be finnly persuaded, to havt' faith
(with, in, on) (Chambers 21 .. Century Dictionary, 1996). The Macquarie dictionary
defines 'belief as "conviction of the truth or reality of a thing, based upon grounds
insufiicient to afford positive knowledge". The definitions indicate at least three
understandings of the words believe and belief. The definitions indicate belief can be
based upon grounds insufficient to afford positive knowledge, but can also be just believe
to be true, and may incorporate a possible 'rationale' for accepting the veracity of
something, su.:h as 'evidence', 'persuasion', 'trust' or 'conviction'.
Within the context of this thesis, the meaning of 'believe' mainly reflects the Concise
Oxford and Chambers definitions (Box 2 and 3), but accepts that beliefcan be based on
'reasons' that do not necessarily "a!Tor'd positive knowledge", but are sufficiently
persuasive to convince a person as to the veracity of an item. (Box 4 allows for the
Macquarie definition.) The trial process suggested that the common understanding of the
word 'believe' included a 'rationale' for belief (seeing evidence, trusting a text, teacher,
their 'gut' feeling or past experiences) which reflected the Oxford and Chambers
definition of the word. To ensure that students had a common view of the word 'believe'
the instructions (Appendix 2) clarified the difference between 'belief as a result of seeing
evidence (Box 2), belief on the basis of trust (Box 3) and belief"based upon grounds
insufficient to afford positive knowledge" (Box 4).
The definitions of the words 'trust' and 'evidence', as defined by the three dictionaries
used above, indicate a general understanding of the words that would not lead to
confusion amongst the students. The trial process confinned this view. To further ensure
a common understanding of 'trust' and 'evidence' the instructions (Appendix 2) clearly
defined the terms.

Administration

Samples
The sample size of the student group is 1418 students. The students were year 11
students from nine co-educational Catholic colleges in Perth, Western Australia. The
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sample size of the student group who took part in the Reference Group is 19. These
students were selected from one ofthe study schools.
The reluctance of :-chool principals to allow access to students for research precluded a
random selection of schools. The Rasch measurement model requires a minimum
number of respondents per item to achieve significant results and so :1. nominal figure of
1400 respondents was detennined. The principals of each Catholic co-educational
college in the Perth metropolitan area were contacted. From these contacts nine
principals agreed to participate in the study.

Data Collection
The initial survey occurred in week three oftenn I , when the students were in year 1 1 .
After close liaison with the Head of Religious Education in each o fthe study schools, the
necessaiy number of questionnaires was bundled, together with clear instructions for the
teacher administering the questionnaire. The students' nornial religious education teacher
administered the questionnaire during the students' normal religious education period.
The Head of Religious Education distributed the open-ended questions to the religious
education teachers and collected the completed fonns.
As a result ofthe absence ofa 'top quality' scale of the data (which could be accepted
at the highest standards of Rasch measurement), it was decided that a Reference Group
needed to be convened to gain a deeper insight into the thinking of the students and to
answer questions that arose from the data analysis. The difficulty ofachieving the goals
of the Reference Group precluded a random sample. To overcome the difficulties of
meeting with many students from different schools, it was decided to form the Reference
Group from one of the study schools. Twenty-five students were randomly selected from
270 students in one of the study schools. The purpose and the expectations of the
Reference Group were explained to the 25 students. The students were then asked iftltey
would be willing to participate in the Reference Group. Six students w7re not willing to
participate. The two, one hour sessions were held in a nonnal classroom during the
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students programmed 'free' study period in tenn three. Each of the students in the
Reference Group had participated in the initial survey.
The Reference Group was run on an open discussion fonnat, led by the author. The
basis of the discussion was the items that the Rasch analyses indicated are the five
'easiest' and the five 'hardest' items to believe. The purpose of the discussion was to
understand why students find these items easy or hard and hence the discussion centred
on this aspect of the items. There were two, one hour sessions. The content of these
\\_

sessions was taped and then transcribed into text fonnat for analysis.

)'c
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Item Differences
This thesis compares the responses of students to the items listed in the questionnaire,
The comparison produced three potential difficulties. One, the different number of items
(59 religious education item� compared to 37 science items); two, the religious education
items represented the total religious education content for all schools, whereas the science
,,,,,

items are representative of the common curriculum; three, the differences between
religious education and science items in tenns ofknowing.
The use of the Rasch measurement model enables potential difference:, between items
to be overcome. Traditionally "the difficulty of one test (or set of items) could not be
compared with the difficulty of a different test (or set of items)" (Swain & Godfrey,
1996,p.3), Rasch measurement analysis overcomes this problem, Thus a score in the
'easier' religious education items can be compared, on the same scale, to a score in the
science items, This characteristic of the Rasch measurement model is called 'sample
free' measurement and allows items that vary in difficulty, and different tests that vary in
difficulty to be plotted on the one scale, This feature of the Rasch measurement model
overcomes the potential difficulties that may have arisen from the perceived differences
in the item had an alternative statistical analysis tool been utilised.
Similarly, the Rasch measurement model produces logit values that are 'value free'
and hence enable a comparison to be made between differing sets of items, The 59
religious education and the 37 science items can therefore be compared on the same scale.
81

Indeed, the Rasch measurement model will allow a comparison of subsets of items within

the questionnaire, so that differences in the number of items representing different

sections of the religious education (A,B,C and D) do not produce an impediment to this
study.

· Ethics approval for this study was granted by Edith Cowan University. Each of the

schools granted approval for the students to take part in the study and each student, and
their parents, completed infonned consent fonns prior to the administration of the

questionnaire.

Data Analysis

The data analysis comprises four phases (Figure 4.2 ). The first phase (piloting) is

reported in this chapter. The second phase of the analysis is reported in chapter 5. This

phase of the analysis utilises descriptive statistics to provide an overview of the data and

to gain an initial impression of the patterns evident in the data. The results of the student
and teacher responses to the open-ended questions are reported in chapter five.

The preliminary analysis indicates that the data supports the learning model and

provides an insight into the different responses of the students to the religious education

and science items. The third phase of the analysis uses the Rasch Unidimensional

Measurement Model (RUMM 2 010) computer program (Andrich, Sheridan, Lyne & Luo,

2 000). The results of the Rasch analysis (reported in chapter 6 and 7) indicate that the
students bad not responded to the items i n a conceptually ordered manner and despite

numerous attempts to achieve a satisfactory scale, the analyses are not successful to the

extent required. Th.is caused a re-think of the way that the data should be analysed and

reported, and resulted in further analyses of the data to provide cor roborative evidence to
support the general patterns evident from the imperfect Rasch analysis.

The absence of a scale acceptable at the highest Rasch measurement standa rds

'

indicates that the students had not responded to the items in a conceptually ordered
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manner. A detailed investigation ofthe pattern of individual student responses was
therefore necessary to understand the thinking behind the student responses, to
understand why the students were not responding to the items in the conceptua\ly ordered
manner, and to provide an additional level of understanding to respond to the research
questions. This was the fourth phase of the data analysis, and involved interviews with a
Reference Group of 19 students. This analysis is reported in chapter 8.

Conceptual order of difficulty ofthe items in the questionnaire
It is expected that believing that content from a lesson is true would generally require
a personal 'commitment' to that item and so it is expected that the majority of the
students would find it 'easier' to recall the stem item than to believe that the stem item is
true. On the basis that a significant factor impacting on student motivation to learn is
relevance to their future, expectation to pass exams and the like, it is also expected that
students in year 1 1 would tend to find it 'easier' to recall items from their science course
I do not
I can I believe I believe I believe
this
this
believe
thls
recall
that this Is
even
being because I because I
trust my
true
though 1
have
taught
do not
this In evidence teacher to
Religious Education Ite?ls class it is true teach me have any
what Is
evidence
to suggest
true
that it Is
true
BOX2
BOX4
BOX S
BOX3
A Discovering Human
Potential
I Peaple are capable of
developing their potential for
oodness.
2 Developing a vocation may
include tindin em lo ent.
3 To developjust love, people
need to love the human
fami\ .
i;
4 Just love brings happiness
and contentment.
5 The search for goodness
leads people to discov.:r
moral conscience.
Figure 4.1. A sample of the directions and items in the questionnaire. Source: Designed
by the author for this study (the full questionnaire is given in appendix. 2.)

83

"'

work (because science is perceived a relevant and important for the future) than to recall
items from their religious education course. Similarly, initial discu'osions with year 10
students and preliminary trials of questionnaire fonnats indicated that students perceive
that the content of the science classroom is verifiable through the scientific method,
whereas the content o fthe religious education classroom lacks veracity. As a result of
this perception, it was expected that the majority of students would find it 'easier' to say
that they do not believe in the religious education items than the science items.
In addition to these stem item categories, the questionnaire contained three additional
item categories. One, belief that the item is true as a result of 'being provided with
evidence' to show that it is true. It is expected that the students would say that this is
easy to say this about the science items. Two, belief as a result of 'trust in the teacher'. It
is expected that it would be somewhat 'harder' to say this about the science items because
'evidence' that an item is true is convincing, whereas trusting another person to leach the
truth requires faith in that person. Faith is less tangible and requires a personal
commitment to accept that the item being taught is indeed true. Three, beliefthat the
item is true as a result of 'other' factors. It is expected that the students will say that this
category ofitem will be the 'hardest' of the three 'belief items. This item is included in
the survey to give students, who believe that an item of content is true, but are unable to
verbalise why they believe that it is true, the opportunity to indicate that they do believe
the item of content. This alternative allows for that ' gut feeling' students (and others)
would rely on to explain why they accept that something is true. It is expected that there
will be some variation of student response, but in particular, it is expected that there may
be significant variation between the student responses to the science items and the
religious education items. This variation is expected because discussions with students,
.Preliminary questionnaire trials and the literature indicate that the students do treat
science and religious education content. As there is no specific research utilising Rasch
measurement to 'measure' student perceptions, it is expected that the conceptual ordering
ofthe item categories may have to be reviewed following the analysis of the student
, responses to the full questionnaire.
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The possibility of minor amendments to the model is within acceptable bounds

because in Rasch models, improvement in 'fit of data to the Rasch model' can be

achieved by rewording individual items that fail to 'fit' the model (Waugh,2 002 , p.77).

In this study though, rewording of the stem items is not possible because the stem items

1/ are the actual 'outcome' statements of the religious education and science courses.
'.

Altering the wording of these stem items may also confuse the students. While "one can

use a model to fit the data (traditional approach) or model the data to fit strict

measurement criteria (Rasch approach)" (Waugh, 2 002, p73), the modelling advantages

of the Rasch approach may b e enhanced with minor amendments to the model, that in this

study may include reordering the stem items or the items thems elves.

The questionnaire contains 96 stem items. The first section contains59 stem items

taken from the year 1 0 religious education course. These 59 religious education stem

items and the 37 science stem items were ' tested' in questionnaire trials and were ordered

from easy to hard as a result o fthese trials and analysis of the item wording. In addition
to the ordering from easy to hard of the stem items, the59 religious education items are

categorised into four groups that reflect the structure of the religious education course. It
is expected that the items in the first two groups (Sections A and B) will be perceived as

easy because the items in these sections tend to relate to specific human experiences that

can b e more easily 'demonstrated' to the students. It is expected that the students will say

that the items i n the latter groups are 'harder' because the items in these groups relate to
Catholic faith concepts that are difficult to 'prove' to students.

As has been outlined above, each stem item has five possible response choices, with

each student being required to select at least two choices - firstly whether the item is

recalled or not, and secondly, if the item is believed or not. If the item is bdieved, the

student was requested to indicate why it is believed. The three categories o fbeliefare

ordered from easy to bard and have been described above. In total therefore, there are

480 possible alternative responses to the items. A sample of the stem items and item

categories (one item of recall and four items of belief) is provided (Figure 4.1 ) and the
full survey, together with instructions are provided in Appendix2 .
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Figure 4.2 . Phases for data analysis.
The section of the questionnaire dealing with the religious education items is divided

into three sections that reflect the structure of the religious education course. In addition
to the96 items, an opportunity for each student to respond to several open ended

q uestions regarding their perceptions of the nature of learning and teaching in their
,·.·

r eligious' education and science classroc ms was provided. The teachers of religious

education were also invited to respond to several open ended questions regarding their

�:

_,,.

R6
'· 0'

-,;.,

perceptions of the nature of learning and teaching in their religious education classroom

and the classrooms of their other teaching area.
Phases of analysis

While the Rasch approach is to "model the data to fit strict measurement criteria"

(Waugh, 2002, p.73), in the case of this study, changes to the item stem wording to

eliminate 'noise' and to improve the fit between the data and the model were not possible
because the item stems are taken directly from the 'outcome' statements of the religious

education course. In addition to this limitation, there is no previous research using the
Rasch method supporting a particular conceptual order of the categories of recall or

belief. A third variable impacting on the conceptual order of the item categories is the
expected difference between how students perceive the content of their science and

religious education classrooms. As a result of these limitations, in some ways this study

may require a degree of flexibility in determining the conceptual order of the item

categories and so, to this extent it may reflect some aspects of traditional research

methodology where " one can use a model to fit the data" (Waugh, 2002, p.73). In

addition, because of the expected differences between how students perceive the

plausibility of the content of their science and religious education classroom, the

conceptual order of the item categories may vary with the groups of items. As a result of
these considerations, the study methodology has a four-phase approach (Figure 4.2).
Summary

The evidence indicating that students are not responding to the items in an ordered

manner suggested that further enquiries into the students' perceptions and thinking were

necessary. To respond to this need, a Reference Group was established to discuss in

detail their responses to the items, their beliefs and values, and their reasoning behind

their responses to the items. The results of these discussions, presented in chapter 9,

provide a valuable insight into student epistemology, metacognition and ontology, adding

considerably to the statistical analysis of the student responses.
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Finally, chapter 10 summarises the main conclusions evident from the study and

outlines implications for educationalists, theorists and classroom teachers. To respond

directly to the research questions established at the beginning to this study, the research
questions themselves form the section headings for this chapter.
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CHAPTER FIVE

PRELIMINARY ANALYSIS
Introduction

This chapter uses descriptive statistics to provide an overview of the data and to gain

an initial impression oftbe patterns evident in the data. Each of the statistical methods

utilised in this first phase of the analysis helps to provide evidence that relates directly t o

the research questions stated in chapter 1 . The students involved i n this study were also

given an opportunity to respond to several open-ended questions r elating to the teaching

of religious education and science and their learning i n these subjects. The results of their

responses are described in this chapter, The teachers involved in this study were also

given the opportunity to respond to a range of open-ended questions regarding their
teaching of religious education and fueir main curriculum area, as well as their

impressions of their students' approach to learning. The results of their responses are

described in this chapter,

There are 37 items in the questionnaire relating to the content of the year 10 science

course and 59 items relating to the content of the year 10 religious education course.

Using the indicated level of recall of each item (the students indicated that they could

recall being taught that item in the previous year), student recall responses are grouped

into seven categories. Each category was detennined by considering the range and

distribution of the recall responses and, given that the number of items in each section of
the questivnnaire differed, the categories have been expressed as percentages of the total

nuri:iber of items to allow for ease of comparison. Category l � students indicated that

they can not recall being taught any cf the items; Category2 - students indicated that they

can recall between 0% and 29% of the items; Category 3 - students indicated that they

can recall between30% and 38% of the items; Category 4 • students indicated that they

can recall between39% a of the 55% items; Category 5 - students indicated that they can
recall between 56% and 69% of the items; Category 6 • students indicated that they can

recall between 70% and 82% of the items and Category 7 - students indicated that they
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could recall between 83% and all of the items. On the basis ofthe level ofrecall, the
student responses to the 'belier items can be described.
After indicating whether they could recall being taught the items, the students where
then asked to consider whether they believe that the items are true and are given three
alternatives that form the basis for their belief. The three alternatives are; one, that they
believe the item because there is evidence that the item is true; two, that their belief is
based on trust that the teacher would teach them what is true; and three, that their belief is
the result of some other factor. The student responses to these three alternatives, allows
for a response to the research questions that relate the belief patterns of the students, to
their level of recall. Ifthe students feel that they can not indicate that they believe that an
item is true, they were asked to indicate that they do not believe that the item is true,
The preliminary analysis of the data has eight sections. Each of these sections briefly
describes the students' responses to the questionnaire so that an overview of the students'

"

recall and beliefpattems is evident. The eight sections are:
i

beliefin science and religious education content according to level of recall;

ii.

levels of recall of science and religious education items;

iii.

levels ofbelief of science and religious education items;

iv.

the pattern of student belief ofreligious education and science items;

v.

student comments on the teaching of religious education and science;

vi.

student comments on the teaching of religious education and science;

vii.

'teacher comments on the teaching of religious education and science;

viii.

summary of findings.

An overall impression of the students' beliefs regarding their religious education and
science content is possible by utilising the students' level of recall and belief (Table 5.1).
This information gives an initial insight into the possible relationship between the ability
to recall content and belief, and is directly related to several of the research questions. A
deeper understanding ofthe student responses to the issues ofbeliefcan be gained by an
analysis of the actual numbers of students in each category ofrecall and belief. The
students' level of recall of science items (Table 5.2) nnd religious education items (Table
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5.3) provides a n impression of the differences between student learning outcom'es i n these
two subjects. The numbers of students in each of the recall and beliefcategories (Tables

5.6 and5.7) again provide further evidence that students treat learning in religious

education and science differently. Visual impressions of the patt-:ms that are evident

between levels ofrecall and categories ofbelief (Figures5.1 to5.7) supplement the
statistical evidence available in tabular form.

Questionnaire results

Belief in science and religious education content according to level of recall

The student responses to the questionnaire indicated that, as the level of recall

increases, there is a n i ncreasing level of belief i n the items (Table 5.1). This pattern of'

recall and belief is evident from the student responses i n both the religious education and
scienc'.: items. The students, who indicated that they could recall none of the items, also
indicated that they believe that 65.8 % of the religious education items and 88 .4% of the
science items are true. The group of students who indicated that they could recall

between 8 3% and 100% of the items also i ndicated that they believe that 8 6.4% of the

religious education items and9 6.8 % of the science items are true. At each level of recall,
the students indicated a higher level of belief i n the science items than the level ofbelief

i n the religious education items. The difference in the level of belief is generally i n the

order of10% for each category of recall.

While the students indicated differing levels of belh:f i n the religious education and

science items according to each ofthe categories of recall (Table 5.1), the use of average

percentage scores belies a far greater response difference (see footnote page92 regarding

this data), than is evident with a comparison of the numbers of students in each of the

categories of recall.

Of the 1418 students surveyed, only 1 70 could recall being taught between 83% and

100% of the religious education items taught the previous year. This figure contrasts

markedly with the same category for the science items where 539 students, of the1 418

surveyed, indicated that they could recall between 83% and 100% of the science items.
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Table 5.1.
BELIEF VERSUS LEVEL OF RECALL FOR RELIGIOUS EDUCATION AND
SCIENCE ITEMS'(N =1418; 59 religious education items, 37 Science itemS)
Believes in
religious education
Items
(%)

Believes in
Science
Items
(%)

65.8

88.4

80.2

88.9

Can recall between 30% and 38% of Items

80.0

88.4

Can recall between 39% and 55% of Items

79..7

89.2

Can recall between 56% and 69% ofltems

81.5

91.8

Can recall between 70% and 82% of Items

82.9

92.4

Can recall between 83% and 100% ofltems

86.4

96.8

Can recall no items
:: Can recall between 0% and 29% ofltems

The number of students i n each level of recall ofthe religious education items tends to
decrease from the second category (can recall between 1 % and 29% of the items), where
342 students indicated that they could recall on average 14.9% of the items, to only 170
students who could recall the majority of the items. This pattern contrasts with the
pattern ofrecal! levels of the science items that show a general trend whereby with each
category of recall more students are able to recall the items. Only 89 students indicated
that they can recall none ofthe science items. The number ofstudents increased to 139 in
the second category averaging a recall level of 15.4% ofthe items, to 539 students in the
seventh category who indicated that they can recall on average 93.8% of the science
items.

Footnote regarding the differences between categories:
In this study, student responses are reported in categories as percentages without any
calculations of their statistical significance. The author is aware that a reader might
wonder why. It could be considered that a chi-square might be an appropriate statistic.
For example, when there are five perspectives (N = 1418), one could assume that the
<.·
problem is like a 5-sided dice and check whether the number of responses in any one
category varies significantly from an expected average (1418/5 "' 283 or 20%). But
thinking this way and providing these significance levels may be misleading the reader in
temlS of the model being tested. Additionally, the data comparisons are between the
responses to the religious education items and the science items rather than between the
categories within each set of responses.
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A comparison of the students' level ofbelief, based on their level of recall, is possible
and provides some of the data necessary to answer the research questions. Of the 170
students who indicated that they can recall between 83% and 100% of the religious
education items, 160 students indicated that they believe an average of 39% of the items
as a result of having been provided with evidence. These students not only can recall the
highest number of religious education items, but they also indicated that they believe (as a
result of having been provided with evidence), the highest percentage ofany of the
categories of recall. Of the 539 students who indicated that they can recall over 83% of
the science items, 469 students also indicated that they believe an average of53.8% of the
items, as a re�ult '1fhaving been provided with evidence during the teaching of those
items. Not only is the number of students who can recall 83% or more of the science
items much larger than the numbers who can recall a similar number ofthe religious
education items, but the number of students who believe that the items are true (as a result
of having been provided with evidence) is larger and the average number of items that
these students believe shows a similar level of difference. At each level of recall, the
difference between the levels of belief in the religious education and science items is
quite evident. In each category of recall, more students recall more science items than
religious education items.
While the levels of belief (as a result of having been provided with evidence) of
the religious education items in each category of recall are fairly similar, there is a
general tendency for the students lo indicate higher levels ofbelief with increasingly
higher levels of recall of the religious education items. The students who could recall the
fewest items indicated that they believe (as a result ofhaving been provided with
evidence) on average 16.8% of the items, rising to 39.0% ofthe items whenthey can
recall between 83% and 100% of the items. A similar pattern appears in the levels of
beliefthat the science items are true, in that, as the level of recall increases, the level of
belief also tends,,to increase.
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When considering the basis of their belief in the religious education items, the students

select each of the three categories of belief equally. Of the 170 students in the highest
category of recall, for example, 160 students indicated that they believe (as a result of

being given evidence) on average 39% of the religious education items, 1 47 of these same
students indicated that they believe (as a result of trusting their teacher) 21.5% of the

items, 1 59 of the students indicated that they believe (for some other reason) 21.4%, and

150 students indicated that they do not believe 13.6% of the items. The number of

students in each of the belief categories is between 86% and 94% of the total number of
students in this category of recall. A similar pattern of responses and proportions of
students is evident in the other categories of recall.

By contrast, a different pattern of belief is evident in student responses to the science

items. The tendency is for a majority of students in each category of recall, to indicate

that they believe (as a result of being given evidence) a majority of the items, and then,
for both the number of students in each of the remaining categories of belief and the

proportion of items they select, to decrease. For example, there are 539 students in the
highest category of recall, with 469 (87%) indicating that they believe (as a result of

being given evidence) on average 53.8% of the science items. Of these 539 students, a
decrease in the number of students from the previous belief category, 347 (64%),

indicated that they believe (as a result of trusting their teacher) on average 26.8% of the
science items. Again this pattern continues for the third category of belief, where 296

(55%) of the students indicated that they believe (for other reasons) on average 8.4% of

the items. Of the 539 students who could recall the majority of science items, 213 (39%)
students indicated that there are only on average 3.2% of the science items that they do
not believe to be true. A similar pattern of belief and disbelief is apparent in the
remaining six categories of recall.

Levels of recall of science and religious education items

The level of recall of the science and religious education items is a significant part of

this thesis and is central to several of the research questions. Student responses to the
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Table5.2 .
THE PERCENTAGE OF STUDENTS IN CATEGORIES OF RECALL FOR SCIENCE

ITEMS

Percentage of
Students who
could
Recall Science
Items
Can recall no items
Can recall between 1% and 2 9% of Items

6.3%

Can recall between 39% and 55% ofltems
Can recall between 56% and 69% ofltems

9.2 %

Can recall between 30% and 38% ofltems
Can recall between 7 0% and 82 % ofItems

Can recall between 83% and 100% ofltems

9.8%

5.4%

1 5%

17%
38%

Table 5.3.
THE PERCENTAGE OF STUDENTS IN CATEGORIES OF RECALL FOR
RELIGIOUS EDUCATION ITEMS
Percentage of
Students who
can Recall
religious
education
Items
Can recall no items

3.5%

Can recall between 1 % and29% of Items

24%

Can recall between 39% and 55% ofltems
Can recall between56% and 69% ofltems

17%

Can recall between 30% and 38% ofltems

Can recatl between 70% and 82 % ofltems

Can recall between 83% and 1 00% ofitems

9.9%
2 0%
1 3%
12%

science items of the questionnaire indicated that the percentage of students in six of the
recall categories ranges from 5 .4% in the category that could recall between 30% and

38% of the science items, to 1 7 % in the category who could recall between 70% and 82 %
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of the science items. The category of students who indicated the highest level of recall is

very different to the other six categories, in that the highest alone has 38% of all students.

Student responses to the religious education items of the questionnaire indicated that the
majority of students, almost57%, could recall less than 55% of the religious education

items (Table 5.3). The remaining three categor ies ofreca\1 have similar percentages of

students in each category with only 1 2 % of the students indicating that they could recall
over8 3% of the religious education items.

Interesting enough the percentage of students who indicated that they could recall

none of the religious education items (3.5%) is almost half the percentage (6.3%) who
indicated that they could recall none of the science items. After this category, the

difference between the two sets of responses reverses for the subsequent three categories

of recall, i n which over double the percentage of students indicated that they can recall

the science items, as opposed to the recall of religious education items. The percentage

number of students in the final categor y o f recall provides the greatest contrast between

the two sets of items in that 38% of the students indicated that they can recall between

8 3% and all of the science items, whereas only 1 2 % of the students indicated that they
can recall the same percentage of religious education items.

The additional information that is available from the numbers of students i n ei:.ch

category of belief allows an insightful response lo the research questions that relate to the
students' belief of the 'knowable content' of the religious education and science courses.
In l:esponding to the questionnaire, the students are able to indicate three categories of

belief which reflect a scale fro m easy (I believe this item because I have ev idence that it
is true) to bard (I believe this item on the basis of trust or on the basis of an 'other'

factor). To maintain continuity in the analysis of the students' responses, the same

groupings used for the categories of recall are used for the categories of belief.
Levels ofbelief of science and religious education items

There are575 students (41 %) who indicated that they believe (on the basis of

evidence) less than 29% of the science items (Table5.4), while 1060 students (75%)
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indicated belief in the same percentage of religious education items (Ta?le 5.5). The
difference between the numbers of students who believe the science items, as compared
to the number who believe the religious education items, is apparent. The number of
students in each of the categories of beliefis shown in Table 5.4. As can be seen 192
students believe between 30% and 38% and between 39% and 55% of the items, 108
students indicated belief in 56% to 69% ofthe items, 137 believe 70% to 82% of the
items and 214 (15%) students indicated that they believe in excess of 83% of the science
items. By contrast, the numbers of students in each category of belief of the religious
education items (Table 5.5) decreases with each subsequent category so that only four
(0.3%) students are prepared to indicate that they believe that 83% or more of the
religious education items are true (on the basis of evidence), The contrast with the data
on belief in the science and religious education items is once again quite clear.
Given that so many students indicated that they believe a high proportion of the
science items on the basis of evidence, the numbers of students who indicated that there
are science items that they believe on the basis of trust, must as a result be much less.
Nevertheless, there are 5 1 8 students (Table 5.4) who indicated that they believe that up to
29% of the science items are true, not because they have evidence that the items are true,
but as a result of trusting their science teacher to teach them what is true. The students
(over 60%) indicated that there are up to 55% ofthe science items that they believe (on
the basis of trust) (Table 5.4).
By contrast with the pattern of belief(on the basis of trust) of the science items, the
students again indicated a different pattern of belief of the religious education items. The
majority of students (1298 ofthe 1418 studenui) indicated that, as a result of trusting their
religious education teacher, they believe fewer than 55% ofthe religious education items.
Of the remaining students, only 74 indicated that they believe between 56% and 100% of
the religious education items on the basis of trust, which is less than 40% (186 students as
opposed to 74 students) ofthe number of students in the same science categories.
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Table 5.4
NUMBER OF STUDENTS IN EACH CATEGORY OF BELIEF FOR SCIENCE
ITEMS (N =1418; 37 science items)
Number of Number of
students
students
who
who
believe
believe
(trust)
(other)

Number of
students who
believe
(evidence)
Believes no science items
Believes between l % and 29% ofscience
items
Believes between 30% and 38% of science
items
Believes between 39% and 55% of science
items
Believes between 56% and 69% of science
items
Believes between 70% and 82% ofscience
items
Believes between 83% and 100% of science
items

150

375

440

425

518

771

192

179

135

192

160

46

108

88

9

137

45

5

214

53

12

Table 5.5
NUMBER OF STUDENTS IN EACH CATEGORY OF BELIEF FOR RELIGIOUS
EDUCATION ITEMS (N =1418; 59 religious education items)

Believes no religious education items
Believes between 1 % and 29% of religious education
items
Believes between 30% and 38% of religious education
items
Believes between 39% and 55% ofreligious education
items
Believes between 56% and 69% ofreligious education
items
Believes between 70% and 82% ofreligious education
items
Believes between 83% and 100% ofreligious education
items

"

Number of
students
who
believe
(evidence)

Number
of
students
who
believe
(trust)

Number
of
students
who
believe
(other)

188

46

76

872

817

1017

223

279

162

114

202

109

13

49

34

4

14

12

4

11

8

Having considered their reasons for believing that the items are true, the majority of
students believe the majority of science items on the basis of evidence and trust, and
hence a decreasing number of students indicated that they believe the science items as a
result of 'other' factors. In comparison to the numbers who believe the science items on
the basis of 'other' factors, there is some indication that a greater number of students
believe more of the religious education items on this basis. Despite the evidence of this
pattern of belief, a small number of students did indicate that they believe a few ,)fth�
science items on the basis of 'other' factors. Approximately 54% (771 students)
indicated that there are some ofthe science items (less than 29% ofthe items) that they
believe as a result of 'other' factors, while for this same category ofbelief, a greater
number of students, 1017, indicated that they believe the same proportion ofreligious
education items on the basis of 'other' factors. Ofthe remaining items {30% or more),
only 207 ofthe 1418 students indicated that they believe the larger number of science
items because of 'other' factors, which is similar to the 325 students who indicated that
they believe the same proportion of religious education items.
The pattern of belief, therefore, seems to maintain the patterns that are evident in the
previous data. Generally more students indicated that they believe more science items on
the basis of evidence and trust than indicated belief in the religious education items for
those two reasons. Fewer students indicated belief in the science items on the basis of
'other' factors, but more students indicated that factors other than trust and evidence are
the reason they believe in the religious education items.

The patient of student belief of religious education and science items
The evidence from the questionnaire data supports the anecdotal evidence referred to
in Chapter I that student responses to religious education items and science items are
different. The differences are apparent in the level of recall and the category of belief that
the items are true. An analysis of the relationship between the level of recatl and the
category of belief of both the science and religious education items provides further

..

insight into the differences that are apparent in the above tables (see Figures 5.1 to 5.5).

The 'X' axis of each Figure represents the level ofrecall for the four 'belief scales of the
questionnaire: 1. The level ofrecall; 2, Believe as a result of evidence; 3, Believe as a
result oftrust; 4, Believe as a result of 'other' reasons; 5, Do not believe.
The 'belief scale responses for the students who indicated that they could not recall
being taught any of the items in the science questionnaire indicates that, on average, these
students believe that 24.9% of the science items are indeed true (because they believe that
they have evidence to suggest that the items are true) {Figure 5.1 ). For comparison, the
students who could not recall any of the religious education items indicated that they
believe that only 16.8% of the religious education items are true. The students who could
not recall any ofthe science items indicated that they consider that 21.4% ofthe science
items are true (because they trust 1heir teacher to teach them what is true) in comparison
to 12.9% of the religious education items. The students indicated that they believe that
almost 16% of the science items ,'l'e true for some 'other' reason which is less than the
almost 29% of the religious education items that the students believe for 'other' reasons.
The students who could not recall any items indicated that they consider that 1 1.6% ofthe
science items are not true, while 34.2% of the religious education items are believed to
not be true.
A comparison of the student responses to the science and religious education items
(Figure 5.1) indicates that fewer of the science items could be categorised into the
'harder' end of the 'belief scale (it is harder to believe something is true without
evidence) and, indeed, the students indicated that very few of the science items could not
be believed as true (11.6%). On the other hand, for the religious education items,
students tend to categorise more items into the 'harder' end ofthe belief scale to the
extent that almost 30% of the religious items are perceived as bei:i.g true for a reason
other than trust in their teacher or the provision of evidence. Tlli' students indicated that
they believe that over 34% of the items are not true.
The pattern ofbelief of the students who could not recall any of the science items
(Figure 5.1) shows a decreasing proportion of items in each category ofbeliefi'disbelief
whereas, apart from the decline in the percentage o f religious education items, the
IOO

students indicated they believe as a result of trusting their religious education teacher, the
percentage of items i n each of the subsequent two belief categories increases. Students
indicated that they believe fewer religious education than science items on the basis of

busting their teacher.

In response to the religious education items, the students tend to believe a larger

proportion of religious education items as a result of 'other' reasons and the percentage of

religious education items that students do not believe is larger than the number of science
items that students do not believe.

The students who indicated that they could recall between one and29% ofthe science

items indicated that they believe that2 7 % ofthe science items, and 24.2 % of the religious

education items, are indeed true (because they believe that they have evidence to suggest
that the items are true). They believe that 2 3.2 % of the science items, and 1 8.1% of the

religious education items are true (because they trust their teacher to teach them what is

true), and almost20% ofthe science items, and29% ..:,fthe religious education items are
true for some other reason (Figure 5.2 ). These students indicated that they consider that
1 1 . 1 % of the science items and 19.8% of the religious education items a r e not hue.

The pattern of responses to the science items of this group of students is similar to the

previous pattern in which students indicated that fewer items could be categorised at the
'harder' end ofthe 'belier scale (it is harder to believe something is true w ithout

evidence) and indeed believe that a similar percentage of the science items could not b e

true. The pattern of student responses to the relig ious education items i s also similar to

the pattern i n Figure5.1 with the exception of a decrease in the percentage of items that
these students could not believe, instead of the increase that is aJ,parent i n Figure 5.1.

The students indicated that they believe that almost 2 0% of the items are not hue in

comparison to almost 30% of the previous group of students. This level of 'disbelief' of
science items of each group of students i s similar.
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Figure 5 . 1 : Percentage average response to science and religious education items of
students who could not recall any items (Category 1 is level of recall, category 2 level of
belief based on evidence, category 3 level of belief based on trust, category 4 level of
belief based on other reasons and category 5 represents the level of non-belief in the
items)
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Figure 5.2: Average percentage response to religious education and science items of students
who could recall between 1 % and 29% items (Category 1 is level of recall, category 2
level of belief based on evidence, category 3 level of belief based on trust, category 4
level of belief based on other reasons and category 5 represents the level of non-belief in
the items)
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Figure 5.3 : Percentage average response to rel igious education and science items of
students who could recall between 30% and 38% items (Category 1 is level of recall,
category 2 level of belief based on evidence, category 3 level of belief based on trust,
category 4 level of belief based on other reasons and category 5 represents the level of
non-belief in the items)
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Figure 5 .4. Percentage average response to religious education and science items of
students who could recall 39% to 55% items (Category 1 is level of recall, category 2
level of belief based on evidence, category 3 level of belief based on trust, category 4
level of belief based on other reasons and category 5 represents the level of non-belief in
the items)
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Fiwre 5.5. Average percentage response to religious education and science items of
students who can recall between 56% to 69% items (Category I is level of recall,
category 2 level of belief based on evidence, category 3 level of belief based on trust,
category 4 level of belief based on other rea ons and category 5 represents the level of
non-belief in the items).
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Figure 5 .6. Average percentage response to religious education and science items of
students who can recall between 70% to 82% items (Category I is level of recall,
category 2 level of belief based on evidence, category 3 level of belief based on trust,
category 4 level of belief based on other reasons and category 5 represents the level of
non-belief in the items)
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Figure 5 .7. Average percentage response to rel igious education and science items
of students who can recall between 83% to 1 00% of items (Category 1 is level of recall,
category 2 level of belief based on evidence, category 3 level of belief based on trust,
category 4 level of belief based on other reasons and category 5 represents the level of
non-belief in the items).
While the pattern of responses of the students, who could recall more items than the
previous group, indicated similar differences between their response to the science and
religious education items, the degree of difference between their responses to the
religious education and science items is much less pronounced for this second group. For
example, the difference between the level of non-belief of the science and religious
education items of the group of students who could not recall any items (Figure 5. 1 ) is
22.6%, while the difference between the same parameters of the students who could recall
between 1 % and 29% of the items is only 8. 7%. Responses to the questionnaire indicated
that students again tend to believe fewer religious education than science items on the
basis of trusting their teacher and a larger number of items on the basis of 'other' reasons.
As the level of recall increases the pattern of belief/disbelief tends to remain fairly
similar to the pattern of responses for those students who could recall between 1 % and
29% of the items (Figures 5.3 - 5. 7). While the pattern of belief is similar generally, with
each level of recall, there is an increase in the percentage of science items students
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believe as a result o f evidence, and as the percentage of items believed as a result o f

evidence increases, the percentage o f items believed as a result of trust in their science

teacher and believed for 'other' reasons decreases correspondingly, The percentage o f

science items not believed tends t o remain fairly constant across each category of recall.

The pattern of response to the religious education items also tends to remain fairly

constant with each level ofrecall (Figures5.3 -5.7 ). While the pattern is fairly regular,

small changes in levels of belief are apparent. The sturlents who indicated that they could

recall between 30% and 38% and between 39% and 55% indicated that they tend to
believe more (approximately 25% of the items) religious education items than the

students i n the two previous recall categories (approximately 15% of the items). The

students in the two subsequent categories of recall indicated a similar increase in the level

ofbeliefto approximately 30% of the items and then to almost 40% for the students who
could recall between 8 3% and 100% of the religious education items. The students in

each category of recall also tended to indicate a fairly uniform level of belief (as a result
o f trust in their religious education teacher).

By ccmbining the data from the Figures5.1 to5.7 , it can be seen that there is a general

tendency for the percentage o f items that students indicated they believe, because they

feel that they have evidence to indicate that the item is true, to increase with increasing

levels of recall. Students who could recall the majority of items indicated that they

believe almost 39% o f the religious education items as a result o f having evidence, The
students who indicated the lowest level of recall indicated belief in almost 17% of the

items. Between these two categories, the general trend of increaSi:tg levels of belief with

each category of recall is evident. The data indicating belief in the religious education
items, as a result of trusting the teacher to teach what is true, is 'fairly' constant across

each category of recall ranging from 1 2.9% for the lowest category of recall to 21.5% for
the category of students who indicated the highest level of recall. The intervening

categories are quite unifonn across the categories ranging from16% to 18%. The data

indicating belief in the item, fer a reason other than trust or evidence, is again quite

unifonn across each o f the categories of recall ranging from 29 .3% for the students with
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the lowest level ofrecall to 21.4% for the students with the highest level ofrecall. The
trend for this category ofbelieftends to show a decreasing level of belief with increasing
levels of recall. While the percentage ofitems that students indicated they do not believe
is high (34%) for the lowest level ofrecall and only 13.6% for the students who have the
highest level of recall, the intervening categories of recall indicated very similar levels of
'disbelier ranging from 17.l% to 20.3%.
As with the religious education items, levels of belief that the science items are true
(as a result of evidence) tend to show an increase with each higher level ofrecall The
students, who indicated that they could not recall being taught any of the science items
listed in the questionnaire, indicated that they nevertheless believe that almost 25% of the
items are true. The group of students, who could recall being taught the most items,
indicated on average, that they believe that 54.1% of the items are true on the basis of
having been given evidence during the teaching process. The percentage number of items
the students indicated that they believe as a result of trusting their teacher to teach what is
true, for each ofthe categories of recall, tends to remain fairly constant ranging from
21.4% to 27%. A similar pattern is evident with the percentage number of items believed
for some other reason. While the level ofbelieffor the highest category of recall is
lowest at 8.3%, the other categories are quite similar ranging from 14.9% to 19.7%. The
percentage number of items the students indicated they do not believe to be true are
similar (7.6% to 1 1.6%) for the first six categories of recall but decrease to 3.2% for the
group of students who indicated that they could recall the majority of science items.
A comparison of the patterns in the student responses to the religious education and
science items is possible by comparing the average percentage levels of recall and
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belief/non-belief, for each of the categories of recall. Generally for each category of
recall, the students indicated that they believe that more science items are true than
religious education items, as a result ofbeing shown evidence and as a result of trusting
their science teacher. For example the category of students who can recall between 83%
and 100% of the science items indicated that they believe 54.1% (as a result of evidence)
and 27% (as a result of trust) of the science items, and in comparison, believe 38.9% (as a
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result of evidence) and 21.5% (as a result of trust) of the religious education items. In

each category of recall, the students indicated that they believe more of the religious
education items for some 'other' factor. The example of the students in the highest

category of recall illustrates this pattern in that they indicated that they believe 21.4% (as
a result of 'other' reasons) of the religious education items in comparison to 8.3% of the

science items. The students tend to not believe more of the religious education items in
each category of recall. In the highest category of recall, for example, the students

indicated that they do not believe 13.6% of the religious education items in comparison to
3.2% of the science items. The data quite clearly indicates that there are differences

between the patterns of belief and recall of the science and religious education items.
The relationship between student responses to the categories of recall and belief

The model predicts that student learning may be enhanced when students perceive that

their teachers have provided evidence that indicates that the content is true. The model

therefore suggests that there is a relationship between learning and belief. If an item of
content is believed then the learning may well be enhanced. This study utilises three

'reasons' for belief - one, having been provided with evidence to 'prove' that the item of

content is true; two, trust that the teacher will teach only what is true and three, belief that
arises for some 'other' reason that the student cannot explain. By calculating the
percentage of students responding to each category it is possible to describe the
relationship between the categories of recall and belief.

The percentage of students who indicated that they can recall each science item and

the percentage of students who indicated belief in the item correlates quite strongly

(Table 5.6) to significant levels (p < 0.001) for 'evidence', ' other' and 'non-belief. The

relationship between the recall and belief scores indicates that the student responses to the

science items are quite ordered. Items, that a high percentage of students indicated that
they can recall, are also believed on the basis of evidence by a high percentage of

students. The reverse relationship between the level of recall and belief for 'other'

reasons and recall and non-belief is also strong (Table 5.6) indicating that the science
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items that a high percentage of students can recall, tend to be the items that few students
believe on the basis of 'other' reasons, or that few students do not believe. The

relationship between recall and believing the items on the basis of 'trust' though, is not

strong (r = 0.25) and indicates that the items that a high percentage of students indicated

that they can recall tend to not be the items that students indicated that they believe on the
basis of 'trust'.

Table 5.6.
SUMMARY OF CORRELATION COEFFICIENTS FOR SCIENCE CATEGORIES.
STUDENT RESPONSES AS A PERCENTAGE· FOR LEVEL OF RECALL AGAINST
LEVEL OF BELIEF AS A RESULT OF EVIDENCE. TRUST. OTHER AND NON
BELIEF. (N = 3 7)
Evidence
.85

p < 0.001

Trust

Other
-.89

-.12

p < 0.25

p < 0.001

Non-belief
-.87

p < 0.001

Table 5.7.
SUMMARY OF CORRELATION COEFFICIENTS FOR RELIGIOUS EDUCATION
CATEGORIES. STUDENT RESPONSES AS A PERCENTAGE FOR LEVEL OF
RECALL AGAINST LEVEL OF BELIEF AS A RESULT OF EVIDENCE. TRUST
OTHER AND NONBELIEF. (N = 5 9)
Evidence

Trust

Other

p < 0.001

p < 0.31

p < 0.31

.61

.07

.07

Non-belief
-.79

p < 0.001

The percentage of students who indicated that they can recall each religious education

item and the percentage of students who indicated belief in the item correlate quite

strongly (Table 5.7) at a significant level (p < 0.001) for 'evidence' and 'non-belier. The
relationship between the recall and belief scores indicated that the student responses to

the science items are quite ordered. Items, that a high percentage of students indicated
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that they can recall, are also believed on the basis of evidence by a high percentage of
students. The reverse relationship between the level of recall and non-beliefis also strong
'(Table 5.6), indicating that the religious education items that a high percentage of
I'
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students indicated that they can recall, tend to be the items tlnt few students indicated that
they do not believe. The relationship between recall and believing the items on the basis
of 'trust' and 'other' reasons though is not strong (r = 0.31) and indicates that the items
that a high percentage of students indicated that they can recall tend to not be the items
that students indicated that they believe on the basis of 'trust'.

Results of open-ended questions

,:_, i Student comments on the teaching ofreligious education and science

Questionnaires and surveys often cannot provide insight into the thinking ofthe

individual completing the fonns. In an effort to overcome this lack of detail, and to gain
an insight into the opinions, views and thinking ofthe students, each student was invited
to conunent on four questions relating to the teaching ofreligious education and science
(Appendix 3). To provide an introduction to the comments the students made regarding
teaching and learning in their religious education and science classrooms, the responses
of tluee students are initially reported. A more detailed report of student comments,
grouped according to their levels of recall ofitems follows.
Student 2024 indicates that his/her religious education class is "more controlled" than
his/her science class and that in "religious education all homework is done". The student
also feels that in religious education "we were able to learn a lot more (than in science)".·.
In response to the open ended question 'Describe any similarities you see between how
you approached learning in religious education ..... and how you approached learning in
science", the student stated that "in both religious education and science I could have
triedbetter, but I did most ofmy homework, tests. I studied a lot more for science as I
felt that religious education wasn't so important, and I don't need it for my future like
science". This student indicates that he/she could recall being taught seven ofthe 59
religious education items and 29 ofthe 37 science items. Twenty-two religious education
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items are not believed compared with S of the science items, and 1 9 of the religious

education items and22 of the science items believed on the basis of 'other' reasons. The

student's admission to having done little study in religious education is evident in the fact

he/she could recall being taught only 7 of the59 items. The student indicates that he/she

believes2 8 of the religious education items and2 7 of the science items and that the basis
for this belief is predominately (19 of the religious education items and22 of the science
items) 'other' reasons.

Student2 040 reported, "I loved my year10 religion class. Not only did Mr ..... make

it as fun as possible, he made it enjoyable and easy to understand. I learned more in my

year 1 0 religion class then I have ever learned about religion. Because of the fact that I

seem to think science is more important then religion in the long run, I devoted a lot more

of my homework and study time to my science work. I never really put a lot of effort into
my religion homework because I didn't really see the point". Despite indicating that

he/she learnt more i n this religious education class than any other, this student indicates

that he/she could recall only 1 3 of the religious education items, but recall2 7 of the

science items. The stated trust in the religious education teacher seems to be reflected in"

the belief in 49 of the religious education items. This student also indicates a belief in all
of the science items. The basis of the belief in the religious education items is split

between trust in the teacher to teach what is true {2 7 of the 49 items) and 'other' reasons

(20 of the 49 items). By contrast, the student indicates that his/her belief in the science
items i s based upon evidence (17 of the 37 items) or trust (18 of the 37 items),

Student2 087 indicates that he/she can recall 44 of the religious education items and 34

of the science items. This student indicates that his/her belief of the r eligious education
items (49 ofthe,.?9 items) and of the science items (2 9 of the 37 items) is not based on

having been given evidence but for 31 of the religious education items and for20 of the
science items is based on 'trust' in the teacher to teach what is true. An additional18

religious education items and 9 science items are believed on the basis of 'other' reasons.

The student's responses to the open ended questions suggest a n open, positive a p proach
to learning both subjects. He/she wrote "In both RE and science I tried to be as
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inquisitive as possible, I thought that RE would help my morals while science would
give me a factual background. They (religious education and science) sometimes
contradict each other which is good because it means we have to make up our owri ininds
on stuff."
To provide a basis for an analysis of the students' comments, the students' responses
were allocated to the seven categories (used for the data analysis) according to their
indicated level of disbelief ofthe religious education items. This provides for a greater
understanding of the association between the students responses to the items and their
general perception ofleaming in religious education and science.
There are only eight students who indicated that they disbelieve over 83% of the
religious education items and, of these, three students took the time to complete the four
open ended questions regarding religious education and science. A common response
evident in each of the students' comments is that religious education "is a waste of time",
that "science is important and religious education is not. Science is factual and religious
education is not" and that "religion is all fake and fairy tales". One student added, "I
can't believe a subject that defies logic at the best of times is compulsory". In general the
conunents are brief, being either phrases, or one line statements, and give the reader the
feeling that the students are antagonistic towards religious education.
Nine students indicated that they did not believe between 70% and 82% of the
religious education items and, from this group of students, six rr�ponded to the open
ended questions. In the next category, 39 students indicated that they did not believe
between 56% and 69% of the religious education items and ofthese 23 responded to the
open ended questions. Both groups of students tend to have similar comments regarding
the teaching of religious education and science. With these two groups the responses of
the students tend to be much longer. Their answers are often paragraphs and do not
portray any of the antagonism evident in the first group of students. The students in these
categories tend to focus on the structural differences between religious education and
science, pointing out that "we did less homework in religious education, had less
assessments, we weren't expected to do much and all work was simple". There is a
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common percMtion that "science is taught and that religious education is not" that seems
to arise from the students' perceptions that i n religious education "we discuss and the

teacher talks" whereas in science the teaching methodology involves experiments, tests,

assessments, text books and facts. One student's comment reflects the result of the data

analysis that indicated a general perception that the students do not trust their religious

education teachers with the comment "how could they try and convince and make us read
that 'crap' when I know that they probably don't believe i n it".

Of the 109 students who indicated that they do not believe between 39% and55% of

the religious education items, 75 students completed the opened ended questions. Again

the responses of these students tend to be more substantial than the earlier groups, often
/_'
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being almost an A4 page i n length, but the one significant difference that is apparent, is
the number of students who report positive comments (almost half) about their

experiences i n religious education classes. These students seem to be aware that their
teachers are making a significant effort to make the lessons in religious education

interesting and worthwhile - "well both (science and religious education) were taught by
teachers who understood that sometimes the work is boring so they made it interesting",

"religious education curriculum seemed to be much more interesting", "I tried in all my

subjects, I strive for the best in my education, religion was fun". In general though, the
students' comments tend to consistently reflect the themes outlined above including

"don't care about religious education, whereas you try in science", "I worked harder in

science, it was a more important subject" and "religious education is boring, the teacher

just talks".

Of the163 students who are categorised into the group who indicated that they do not

believe between 30% and 38 % of the religious education items, 114 students were

prepared.. to comment on the open-ended questions. The comments these students make
,,,.
regardillg the teaching of religious education tend to be very similar to the comments

made by the students in the above three categories reflecting the same criticisms of the

teaching process used in religious education and indicating the same low level of effort

on their part. A number of students i n this category are able to reflect more deeply on the
IJJ

differences between religious education a n d science. O n e student commented o n the poor

attitude students have regarding religious education stating that "students' attitudes to

science were more serious ... because it is assessed, important to students in a 'material',
'seeable (sic)' way: ie. to get a job. Religious education is on the other hand too abstract

and ' n o t useful' for physical success". A common theme evident i n the comments of this
group o f students (approximately 30% o f the comments) focus on their perception that

religious education does not deal with facts: "science was more facts and they showed

evidence. Religious education was more on faith without showing evidence", "religion

was just about beliefs and not much knowledge", "science was much more focused on
remembering formulae and exams", "science is based on experiments and proof or

scientific knowledge", "science is the truth whe:eas religious edacation is a theor y",

"religious education is about spiritual stuff'. TI1ese are common statements that appear
on the students' questionnaires. One student made a clear distinction regarding the

teacher's level of professionalism with the comment that "I believe my science teacher

because she went to university and studied fo r a long time" suggesting possibly that the

student trusts their science teacher but not their religious education teacher.

The vast majority of students (1 0 1 6 of the 1418 students) indicated that they d o not

believe between I% and 29% of the religious education items and are grouped into the
\i

sixth category for this analysis of student perceptions. The comments these students

make regarding the teaching of religious education while being similar to the comments

that appear in the previous discussions differ in a subtle ways. There is evidence that

these students seem to understand that the two subjects are indeed d ifferent and so are
prepared to accept the differences. The students regularly comment on the use of

discussions as a learning opportunity rather than the 'boring, irrelevant monologue'

described by students in the previous categories and indicated that religious education

lessons are "fun and enjoyable", "I learnt a little bit a n d looked forward to religious
education". Many of the students indicated that they try equally hard in religious

education as in science. One student whose comment reflects many others, indicates that

religious education and science "are both based on theoretical stuff and apply practical
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knowledge", while another suggests that "in both subjects we have learned about human
life".
There are 76 students who indicated that they believe all of the religious education
items and of these, 45 completed the open-ended questions. The overall impression that
is evident from the students' comments is that the students recognise that there are
differences between religious education and science and so are accepting of the
differences - "they are completely different subjects and so I do not expect them to be
taught similarly". As a result the antagonistic and negative comments that are evident in
the previous students' comments appear less frequently.
In an attempt to relate the students' comments regarding the teaching of religious
education with their teachers' comments, the students were asked to indicate the name of
their religious education teacher. This allows for a comparison ofstudent perceptions of
the teaching ofreligious education for different religious education teachers. It is
interesting to note that, irrespective ofthe individual teachers' perceptions of their own
teaching, the students' comments reflect a full range of responses from 'good' to 'bad'.
Teachers who perceive their teaching in religious education as creative, interesting and
challenging receive comments from students who wrote that the teachers' style is
uninteresting, unimaginative whereas other students found it inspiring and worthwhile.
The same range of comments appear from students who had teachers who felt that they
taught as well in religious education as their main teaching area, teachers who indicated
that they put more into their planning and preparation of religious education lessons than
their main teachin g area and teachers who indicated thatthey approach the teaching of
religious education in a quite casual manner. Each teacher had students represented in
each of the categories of disbelief described above.
The analysis of the students' comments on the teaching of religious education and
science indicates firstly that there is a common thread that appears in many of the
students' comments that is independent of level of belief in the religious education items
or the teacher the students had for religious education. This common thread relates to
negative experiences in the religious education classroom where the students do not enjoy
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their religious education classes, find the work repetitive and uninteresting and of little

relevance to their lives or their futures. In addition, students comment on the perception
that the content of their religious education lessons lack academic rigour and are not

based on facts, or truth, but rather faith. The second conclusion that is evident is that

there are patterns in the student responses. Having categorised the students based on their
levels of disbelief of the religious education items, changes in the tone, content and depth
of comments are evident ac ross categories. Students who indicated the highest level of
disbelief are very negative about their religious education teachers and lessons. These

types of comments appear less frequently as the level o f disbelief declines. As the level

of disbelief declines, more students ti:nd to indicate that not only do they enjoy their
religious education lessons, but they also feel that they learn from their work in this

subject. With increasing levels of belief, students tend to indicate an increasing

appreciation of the inherent differences between religious education and science, and so

are prepared to accept different approaches to the teaching of these subjects.
Teacher comments on the teaching of religious education and science

The teachers of religious education were invited to comment on their perceptions of

their students' approach to learning in religious education and their other teaching area

(Appendix 3). Of the 60% of the teachers who responded, the majority of teachers

(7 0%) indicated that they see their students making a f a r less effort in their religious

education class than in their other teaching a rea. This lesser effo rt in religious education
reflects the students' own comments, described above, and supports, with the teachers'

own statements, that they give less homework, have few tests and fewer assessments, are
less content orientated (and more often utilise strategies such as open discussions,

debates, role plays and discussions based on videos) than their main teaching area, and

are more relaxed about teaching religious education. Many teachers comment on the

poor attitude to study and effort in religious education and tend to use phrases such a s

"few treat religious education seriously", "students have less respect for religious
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education", "most see religious education as unimportant" and "about the only way I
could get anything out of them, was through drawing posters and cartoons".

Contrasting with the majority of teachers who indicated that they approach the

teaching ofreligious education differently, almost 25% of the teachers said that they

taught religious education in the same way that they taught their other subjects and "set

similar amounts of homework", "expectations about the standard of work and application
(of students) are the same", "maintain the same discipline, dedication and effort". These
clear statements indicating academic rigour in the teaching ofreligious education

represent a very small number of the teachers surveyed. While the majority of teachers

indicated that their teaching tends to have a less academic approach, many of the teachers
indicated that their preparation for their teaching of religious education requires a greater
degree of effort than their teachin.; of their main learning area. To account for this

admission, several teachers reflected that their knowledge and understanding of the

curriculum of religious education is lacking and so "the amount of preparation time takes

more than my main subject area" and because the students are so 'anti' religious

education, "if you want to make it exciting and relevant it requires a lot more effort and
time",

Some noticeable differences in the teachers' comments appear when the main teaching

area of the religious education teachers also differs. Teachers that teach the quantative

type subjects (mathematics, science, accounting, computing) tend to see clear differences

between the way they teach their main teaching area and religious education. A science
teacher's comments reflect this general difference saying that science is "clinical, safe,

tests, notes and memorising" and that their students see science as "important, job

specific, hard and content oriented" and see religious education as "non-essential,

irrelevant, easy, values, fun and more freedom". A different perception seems to b e

present amongst t h e 'humanities' teachers who indicated that they feel confident that their

teaching skills developed in their main teaching area enable them to teach religious

education effectively, utilising strittegies such as "journal writing, reflective times, right
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brain and creative activities, holistic, integrative and linked to all areas of the
curriculum",

Attempts to account for the poor attitude of their students to religious education tend

to be quite unifonn across many of the teachers. These 'explanations' include: "f�w

practicing Catholics in my class", "students can't see the point", 'religious education is

seen as i r relevant" and from one teacher "negativity /swi!ching off values that are self

orientated and narrow. In other subjects students perfonn better if they actually see the
end result of their work eg a storybook, and are praised or i"eceive a good mark. In

religious education, how does one always measure success?" Another teacher points out
that students "create 'mental blocks' in religious education lessons because they see the

content of religious education as different and yet the same students will share and

discuss freely and write deeply about spirituality in year 1 2 Literature, when studying

Tim Winton 's 'Cloudstreet'", suggesting that students are very spiritual and religious but
will not participate in what they perceive as a formalised, Catholic, indoctrination
process.

Despite some differences in i ndividual differences generally, the dominant comments

ofthe religious education teachers indicated that they perceive that their students are very
negative in their religious education classes and make little effort in their lessons, in

comparison to the efforts that the very same students make in their 'other' subjei::ts. In

addition to this generalisation, the teachers indicated that their approach to the teaching of

religious education is less rigorous than their other teaching area.

Summary of Ondings
The detail of the findings of the preliminary analysis can be summarised, for clarity

purposes,' with twenty brief statements:
1.

As the level of recall increases, there is an increasing level o f belief i n the

2.

Irrespective of the level of recall, students generally indicated that they

science and religious education items;

believe more science items than religious education items;
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3.

More students recall more of the science items than the religious education

4.

When comparing the numbers of students who can recall science items and

items;

religious education items, the number who can recall the majority of science

items is three times the number who can recall the same number of religious
education items;

5.

The number of students who believe the science items, on the basis of

evidence, is larger than the number of students who believe the religious

6.

7.

8.
9.
10.
11 .
12.

education items on the basis of evidence;

As the level of recall increases, there is an increase i n the number of items
believed on the basis of evidence for both science and religious education
items;

When considering religious education items, the reasons students give for

believing that the items are true tend to be divided equally amongst the three
alternatives: evidence, trust, other;

When considering science items, the dominant reason students give for

believing that the items are true is evidence;

Over twice as many students indicated that they can recall science items than
religious education items;

More students indicated belief in science items on the basis oftrust in their
teacher than for religious education items;

More students indicated belief in religious education items than for science

items on the basis of 'other reasons';

The pattern ofbelief, on the basis of evidence, trust, other reasons and non�
belief, tends to be 'fairly' constant irrespective of level ofrecall;
i.

students believe more science items than religious education items on

ii.

students believe more religious education items than science items on

the basis ,i;>fevidence and trust;

the basis of other reasons;
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iii.
13.
14.
1 5.
16.

1 7.

18 .

students indicated that they do not believe more religious education

items than science items;

When students perceive that they have evidence to show that items are true,

they can recall a higher percentage of science and religious education items;
When students perceive that they can trust their teacher, they c a n recall a
higher percentage of science items;

Items that students find hard to recall are also the items they find hard to

believe;

Students who have low levels ofrecall and beliefof religious education items
perceive that religious education has little value and importance when

compared to science;

Students who have high levels ofrecall and belief of religious education

items perceive that religious education has value and importance in their
lives;

Many students comment that ibey do not trust their religious education

teacher. The students believe that their religious education teacher teaches
religious education because they are required to by school authorities, and

19.

20.

that the teachers themselves do not believe that the content is true;

Irrespective of how t eachers perceive their teaching of religious education,

student responses to their teaching style reflect a full range from negative to

positive comments; and

Some teachers of religious education perceive that students do not value

religious education.

/;)
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CHAPTER SIX

RASCH MEASUREMENT ANALYSIS
InlToduction

The previous chapter outlines the results of the preliminary descriptive analysis of the

data, to provide an overall view of the pattern of the students' responses to the

questionnaire. This preliminary analysis indicates that the data seems to support the

model and provides a valuable initial insight into the differences i n how students respond

to the religious education and science items. However, these are raw data and, strictly,
interval-scale measures are needed to test the model. The student responses provide

evidence to answer the research questions that relate to the recall and belief patterns of

the content of the students' religious education and science courses. The initial analysis
of the student responses focuses on the series of Guttman-type patterns that form the

questionnaire. In addition to these Guttman-type patterns, the students were also able to
give extended responses to a series of open-ended questions and the students' religious

education teachers were also invited to comment. The analysis of the students' and

teachers' comments regarding the teaching of religious education adds further support to

the patterns evident i n the data and provides an additional and valuable insight into the

metacognitive processes at work as the students approach their lessons i n their religious
education and science classrooms.

Chapter six allows for a deeper insight into the patterns evident in the data, as the

focus of this second phase of the analysis uses the Rasch Unidimensional Measurement

Model (RUMM2010) computer program (Andrich, Sheridan, Lyne & Luo,2 000). This
chapter describes a generalised pattern evident in the total data and provides results that

enable a response to the research questions dealing with the use of the RUMM2010
program for developing a model that describes student recall and belief patterns i n

religious education and science classrooms. The absence of a 'top quality' scale from the
initial Rasch analysis necessitated a series of further analyses of the data to ascertain

whether a 'top quality' scale could be achieved. The results of these additional and
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extensive analyses are reported in chapter 7. A fourth phase of the analysis was

necessary because of the absence of a 'top quality' scale raised questions about the

validity of the Rasch-created scale data. The corroborative data from this phase of the
analysis is incorporated in this chapter.

DATA ANALYSIS WITH THE RUMM 2010 PROGRAM *

Rasch scale creation

The student responses to the items in the questionnaire were converted to numbered

codes (one indicating a 'yes' response, two indicating a 'no' response and a nine

indicating missing data) and entered into an Excel file. The Excel file was converted to
text format, suitable for analysis by the Rasch Unidimensional Measurement Model

(RUMM 2010) computer program (Andrich, Sheridan, Lyne & Luo, 2000). The initial

analysis by the RUMM computer program incorporated all 480 items (96 stem items) to

provide an initial overview of the data and to allow for a possible single linear scale of the
items.

The initial analysis by the RUMM program using all 480 items provides two clear

results. One, the Student Separation Index (akin to a Cronbach Alpha) is excellent and

two, the absence of a 'top quality' scale. The absence of a 'top quality' scale raises two

issues. One, that the student responses to the items are not consistent, in that 'good'

students who are able to answer the hard questions could not consistently answer the easy
questions, and that 'poor' students are able to answer some of the hard questions

positively. Two, as a result of the first issue, the validity of the Rasch-created scale data

Footnote: Twenty-two separate Rasch analyses were performed with the data to test the
conceptual model used in this study. None of these analyses were successful to the extent
required. This caused a re-think of the way the data should be analysed and reported.
Problems like this are not new in science and in testing models. Research, based on
plausible theories, can often lead down dead-ends. For example, the Nobel Prize winners
Feynman, Watson and Crick have described how some discoveries are made even though
the researchers are not following mainstream thought, have many 'starts' and 'stops',
have miscommunications, and start down research leads that turn out to be wrong (see
Gleick, 1992, pp. 386 - 387 and Youngson, 1998). Similarly, a review of scientific
research indicates that "chemistry is progressive and self-corrective, the progression is
often discontinuous, and progress may be made even when the theory is wrong in some
aspects" (Talbot, 2000, p.13).
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is compromised, even though the Student Separation Index (reliability) is exct:llent. The
absence of a 'top quality' scale prompted a series of further analyses ii\ an attempt to
overcome the problem. Twenty two separate Rasch analyses were done without any
success in being able to construct a proper interval-level scale to the stand�rd required by
Rasch measurement experts, The separate analyses included the 185 science items alone,
the 295 religious education items alone, several subcategories that are evident within the
science and religious education items (biological stem-items and each of the five
categories within the religious education stem items), selected items that indicate good
individual item chi-squared probability in a combination ofstem-items and/or a selection
of items (such as 'evidence' and 'trust'), and finally the elimination ofindividual student
responses that indicate extreme or random patterns. Despite extensive efforts to
reconfigure the stem-items and items themselves, and eliminate extreme answers in each
of the twenty two analyses, the various test-of-fit statistics indicate that a 'top quality'
scale is not possible in any of the cases.

Problems with developing an interval-level scale
In this chapter, it is not instructive to provide the reader with a description of all the
problems in regards to the attempts to create an interval-level scale in each of the twenty
two cases. (A description of some additional analyses carried out in an effort to provide a
'top quality' scale, is described in chapter 7.) At this stage it is instructive to give one
example that indicates the problems for this case. This case is chosen because it exhibits
most of the measurement problems applicable to the other cases. The case that illustrates
the measurement problems, included 480 stem items (Appendix 4) and 1418 persons.
The results of the analysis of the responses to these items are summarist:<l. in Table 6.1.
(Appendix 3 displays each item with the 'difficulty' (logit) values that were calculated
from the Rasch analysis.)
The interval-level scale requires that the items are ordered from easy to hard. The four
item - perspectives are conceptually ordered from easy to hard on the basis that being able
to 'recall' being taught an item in class, is 'easier' than 'believing' that the item is bUc.
l2J

(Belief requires personal commitment whereas remembering that an item was covered in
class requires no personal commitment.) The other three item - perspectives relating to
belief, are also conceptually ordered from easy to hard, on the basis that it is 'easier' to
believe an item when the student perceives that the teacher provided evidence that the
item is true, somewhat 'harder' to believe as a result of

Table 6.1.
SUMMARY TEST-OF-FIT STATISTICS FOR ALL ITEMS

ltems

Students

Number

480

1418

Location Mean

0.00

-0.95

Standard Deviation

0.87

0.36

Fit Statistic Mean

-0.51

-0.55

Standard Deviation

4.55

3.36

Total Item Chi-Square

39443.04

Student Separation Index "' 0.90

Total Chi-Square Probability

0.00

PowerofTests-of-fit: Exce\Ient

Notes on Table 6.1.
I. The item means are constrained to zero by the measurement model
2. When the data fit the measurement model, the fit statistic approximates a distribution with a
mean near zero and a standard deviation near one. The standard deviations are too far from I and
the means are too far from zero indicating a not-too-good fit to the measurement model.
3. The Student Separation Index is the proportion of observed student response variance
considered •rue (in this scale 90.0%). The Student Separation Index is constructed as the ratio of
the estimated true variance among persons and the estimated observed variance among the persons
using the estimates of their person measures and the Standard Error of these measures (Andrich &
van Schonbroeck, 1989, p.483).
4. Student measures and item difficulties are given to two decimal places to be consistent with the
measurement errors.
5. The total item chi-squarl! is too large indicating that there is a significant interac-tion between
the responses to the items and the locations (person measures) ofthe persons along the trnit. This
means that there is insufficient conformity for a unidimensional measure.
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trusting the teacher to teach what is true, and 'harder' still to believe that the item is true
on the basis of some other factor such as faith or an inner feeling. Having established that
the item- perspectives are ordered from easy to i::i'l:d, it would be expected that the person
measures would be ordered from easy to hard and calibrated on the same scale
as the item difficulties, The measurement model requires agreement among the students
with low, medium and high measures as to the ordering of the item - perspective
difficulties. Thus students with low scores would only be expected to positively respond
to the easier item - perspectives. Students with medium scores should respond to both the
easiest item- perspectives and those item- perspectives that are moderately difficult.
Students with the highest scores should respond positively to the most difficult itemperspectives, as well as the moderately difficult and easiest item-perspectives.
The tests-of-fit statistics indicate that the students' responses are not ordered as
expected. The 'Fit Mean' (Table 6.1) is expected to approach zero and the standard
deviation should approach one. The 'Fit Statistics' are too far from zero and one,
indicating a not-too-good fit to the measurement model. The item trait chi-square is too
high indicating that no unidimensional trait is present and that agreement between
students about item difficulties is not good enough. The Student Separation Index is
constructed as the ratio of the estimated true variance among the persons and the
estimated observed variance among the persons using the estimates of their person
measures and the Standard Error of the measures. The Student Separation Index is good,
indicating that the person measures are separated by more than the errors of
measurement, and thus, we can have faith that the test-of-fit statistics are accura'.e and
that the fit is not satisfactory.
A particular example can exhibit the measurement problems that arose in this study as
a result of some students answering the hardest items, but finding it difficult to respond to
the easiest items. Using the number of students responding to each item as an indication
of level of difficulty, the three religious education items that the 1418 students find
'hardest' to believe (on the basis ofhaving been given evidence by the teache�) are stem

'"

1'

,,

item # 37 (God seeks to protect people against behaviours that prevent them from
following their vocations.); 15.7% of the students indicated that they believe this item,
# 29 (God seeks to protect people against unfonned conscience.); 16.2% of the students
indicated that they believe this item and# 15 (Formed moral conscience leads to long
tenn happiness.); 17.1 % of the students indicated that they believe this item. The three
religious education items that the 1418 students find 'easiest' to believe (on the basis of
having been given evidence by the teacher) are stem item # 49 ( Parents have
responsibilities towards their children.); 60.9% ofthe students indicated that they believe
this item; # SO (Members of a family have responsibilities to each other.); 56.4% of the
students indicated that they believe this item; and # 53 (The Fifth Commandment forbids
the deliberate killing of human life.); 46.6% of the students indicated that they believe
this item. Of the 1418 students, 222 indicated that they are able to believe the 'hardest'
item (stem item # 37). As this is the 'hardest' item to believe it would be expected that
these 222 students would also be able to indicate that they believe the 'easiest' item. This
is not the case, as only 145 of the 222 students are also able to indicate that they believe
that the 'easiest' item is true. This indicates that the students are not responding to the
items in an ordered way. Of the 1418 students, only 30 students are able to indicate that
they believe all three religious education stem items that are 'hardest' to believe (on the
basis of having been given evidence by the teacher). Again, as these are the three
' hardest' items to believe, it would be expected that these 30 students would also be able
to indicate that they believe the 'easiest' items. This again is not the case, as only 19
students are able to indicate that they believe the three 'easiest' items. This indicates that
the students are not responding to the items in the conceptually ordered way.
The students' pattern of response further demonstrates the lack of an ordered response
to the items (Table 6.2). As 30students are able to indicate that they believe the three
'hardest' items, it would be expected that they would also believe all the 'easier' items.
Only one student (# 234) exhibits this pattern of response (Table 6.2). Four of the
students (students# 481, # 548, # 684 and # 698) who are able to indicate that they
believe (on the basis of having been given evidence by the teacher) the three 'hardest'
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items, are only able to indicate beliefin 26 items (of the 59 religious education items,
these students indicated that they believe the three 'easiest' and three 'hardest' items, and
only 20 items of the remaining 52 items). One of these students (# 481) indicates that
he/she does not believe that 26 ofthe 'easier' items are true despite being able to indicate
belief in the three 'hardest' items (Table 6.2). The response pattern evident in this
example is exhibited in the attempts to develop an interval scale that could produce
significant test-of-fit results using the Rasch Unidimensional Measurement Model
program. The pattern indicates that the students are not responding to the items in an
ordered manner, as expected by the model.

Table 6.2.
RESPQNSE PATTERN FOR THij59 RELIGIOUS EDUCATION ITEMS OF 19
STUDENTS WHO INDICATED BELIEF IN THE THREE 'HARDEST' ITEMS
Student
Number

Items
Believed
(evidence)

Items
Believed
(trust)

Items
Believed
(other)

Items Not
Believed

Items
Receiving
No
Res onse

17
83
164
234
327
369
404
481
493
548
563
684
698
713
717
754
758
953
1060

42
56
49
59
40
40
40
26
50
26
57
26
26
40
43
40
43
51
58

2
0
10
0
2
2
6
0
0
15
0
15
15
4
2
4
2
1
0

15
1
0
0
2
2
3
6
0
7
1
7
7
9
10
9
10

0
2
0
0
2
14
10
26
9
4
1
4
4
6
4
6
4
1

0
0
0
0
13
1
0
1
0
7
0
7
7
0
0
0
0
0
0

6

0

Only two ofthe students(# 548 and # 481), used in the above example, responded to
the open-ended questions in the questionnaire. Student# 481 stated that he/she had the
same teacher for science and religious education, and as a result, "it was very confusing'',

"'

because "one minute he was talking religiously and the next he was talking
scientifically!!" This response indicates that this student perceives that science and
religious education are quite different subjects. Seeing the two subjects differently is also
evident in a second comment, where the student noted, "in religion you believe in God, in
science you believe in scientific things".
The second student (# 548) also indicates that science and religious education are quite
different. This student actually uses the word 'different' in his/her response to the open
ended questions, writing ''religious education was a lot different to science as in religious
education we fanned our own opinion and were allowed to believe what we wanted" and
again later in the response, "I approached the topics different (sic) to each other." From
the comments, these two students perceive that science and religious education are quite
different subjects, requiring different approaches to learning. The comment "believe
what we wanted" (student #548) is a common comment, evident in many ofthe students'
responses to the open ended questions. This comment may indicate that students perceive
the religious education and science items as quite different. It is also evident from the
comments that the students treat each item quite differently so that any one student may
find it quite easy to believe a particular item that is considered hard to believe by the
other students, and yet, that same student may not believe items that the other students
considered easy to believe. It would seem that what one student finds hard to believe is
not necessarily what any other student finds hard to believe.
Figure 6.1.1 and Figure 6.1.2 represent the same data and locate the student measures
and the item difficulties on the same scale for all 185 items and the 1418 students
utilising different colour codes to accentuate the different patterns present within the data.
Figure 6.1.1 utilises a colour code to highlight the relative location of science and
religious education items, whereas Figure 6.1.2 utilises colour to highlight the relative
location ofthe items themselves (recall, evidence, trust, other, no belief).
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Location
3 .0

2.0

1 .0

0.0

- 1 .0

-2.0

-3.0

Persons

High Measures

Difficulties of Items
I Hard I tems

I
I N320
I N310
I N245, N300, N365. N3 I O. N360
I 35�
I N440, N385, N340, N405, N325, N435. N375, N250
I 400. N305 0329, 380. Nl 1 5, 4 1 5, NS
I T243, N265, 03 1 9, N200, N425 03�9, N445. N395, N255, N4�0, N420. N430, N30,
0299. 0109
I T248, N280, Tl 93, N260, N270, N4�5, Tl 8, N34\ 0364. N47\ N275, N4<i5. N4 I 0,
T268, 0174, N350
I N l 65, N l 50, N90, D8, 170, N290, 0394, N480, D, N I O, 0404. 03�4. N l 30, 0439,
0409 0., 1 4, NS
I T278, 0304, E72, NI 60, 0424, 173, N 1 70, 0339, 178, 0379. 04 1 4. 0349, E 1 42,
Tl 1 8, .i90, El 82, 0389, Tl 08, 0449, T253, 470, T263, 0384. 0334 0399,
T I 03, 0324. 0429, T68, 0464, N 1 35, T258, T l 3 , N335, T63, Tl 1 3, N2 1 5, N25,
04 1 9. N460. 04. 4
I 0204, TI 1 8, N285, 0369, 0479, 0344, T283, E l 77, E232, T223, E62, T83, E57, T293,
E82, 0244, T l 68, N2 1 0, T208, T43, E77, N220, Tl 25, T88, 0459, T93, 0444,
TI I 3, Tl 98, T8, E32, Tl 88, 0454, Tl 23, 1308, T273, T98
I 04 4, E 1 72, T l 43, 079, B21, N 105, N230, T2 1 3, E42, 0 1 89, N240, N I 75, E 1 52,
T28, E l 37, T238, 0264, Tl 28, N 1 95, E67, N45, 064, N l 5, T203, E l 57, E52, E227,
N l 55, E97, D98, T58, T53, T33, 0249, N 1 40, T l 48, N95, T48, E222, E292, T288,
T l 73
I N35, THI!, 0 1 84, 0269, Tl 58, E37, 0 1 29, N55, N 1 00, N60, 084, 0209, El 62, 0274,
T373, 01 09, N 1 20, 0 1 33, T1 54, 0433, T363, 02 1 9, T233, 0229, TB\ 0239, El 1 7,
T37!1, N 1 1 0, 09, 01 99, 054, Tl 63, 074, N295, f29X, 0224, 0234,
0 1 9, 0254, 1423, Tl 53, E 1 2, T23, N235, N 1 1 5, T228, E l 32, E202, Tl 38, N20, 0 1 1 4,
T45 , N 1 80, E237, E22, 0259, Tl 83, 069, 0469, T4 I X, Tl 78, 0 1 04, 1'428, E l 87,
TJ'>8
I 049, n� H l .1, El 1 2, 11 8, 0 1 49, 029, 029, 0294, N225, 0 1 69, 099, T403. T463,
034, E2 I 2, TI 1 8, El 67, T478, 0 1 59, 0 1 34, 1'443, E I 47, T448, 0 1 74, 0 1 64, T453,
I'13 , 0279, E92, 0 1 44, N205, 0289, T47J, N l 85, 0284, T303, 059,
TH3, T353, 01 79, 089, 094, 01 39, 02 14, 0 1 24, DX3, E 1 07, E467, E282, T36X,
0 1 1 9, 040, R29l , 0 1 94, J'46k. 039, N l 45
I E87, R28 1 , R96, E367, N70, E I 7, E l 92, R56, E 1 27, E l 02, R I 06, 0 1 4, E27, E287,
T43X, R76, l·477, T40X, 044, E472. T393, El 22, E207, E387, 024, E47, N I 90, N85,
R22 1 , E2 1 7
xxxxxxxx I l.44 , R3 1 , R226, RS I , R66, E407 f 4 1 2, R l O I , R I 1 1 . E7, N65, R36, R l 8 1 , R I 1 6,
E46?, T4, E13 • E442, R I 4 I , E277, E457, N80, E452, E 1 9 1 , E2, R7 1 , N75, F342
xxxxxxxxxxxxxxxxxxxx I R20 1 , RI 76, E257, 12'', R41 , f:337 f:437, El 97, RI l , R23 I , £301, R 1 6, RI 86, R61 ,
E347. R466, R I 7 1 , E272, R9 I , F392
xxxxxxxxxxxxxxxxxxx I EJn, RI 56, R471 ,R 86, R266, E432, f35�, R l 2 1 , R3X6, E262, RI 5 1 , f.4 1 7, E42 ,,
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xxxxxxxxxxxx I R14 1 , F362 R45 1 R456. F372, R l 66, R 2 1 1 , E1 1 7, R236, R l 46, R2 1 6, R l 6 1 , E.122,
F3�7, R246, R l 3 1 , R366
xxxxxx I R I , E3 1 2, R6, R42 1 , E247, R27 1 , R301 , R25 l , R24 l , E.297, R2 I , R44 1 , R476, R256,
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xxxxxxxx I R376, R3X l , E242, R l 26. R426, R26, RI 96 R46 1 , R4 1 6, E.327. R446, R261 , R33 1
x I R336, R3 1 I . R43 I R436. R307. R406 R396, R4 l I . R346, R39 I
x I R40 1 . R32 1
I R36 1
Item Key
I R35 1 . R306, R37 1 . R296
I R3 1 6, R326
R, R Recall Items
I R356
F, E Evidence
I

Low Measures

T, T
0, 0
N, N
40 1
242

I Easy I tems

X

=

Trust
Other
No Belief
Science Items
Religious Education
Items
1 9 Persons

Figure 6. 1 . l : Recall and Belief Scale with Student Measures and Item Difficulties
Measures calibrated on the Same Scale.
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Figure 6. 1 .2: Recall and Belief Scale with Student Measures and Item Difficulties
Measures Calibrated on the Same Scale.
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The scale of Figure 6.1.1 and Figure 6.1.2 is in logits and each 'X' represents 19
students, Student scores (the left side of the scale) range from ·0.6 to ·2.0 logits. Item
difficulties (right side ofthe scale) range from -2.6 to +2.4. The range of scores does not
cover the range of items at the high end ofthe scale. This means that the many of the
items are 'too hard' for the students.
The pattern of items in Figure 6.1.1 and Figure 6. 1.2 indicate: one, the clear separation
ofthe groups ofitems ( recall items are 'easier' than evidence, evidence items are 'easier'
than trust and so on, and, recall of science items is easier than recall of religious
educatio:t items, believing science items is 'easier' than believing religious education
items and so on) that is evident from the high Separation Index (Table 6.1) and the results
from the different phases o f the data analysis (Chapter 5, 6 and 7); two, the 'clumping' of
'person scores' indicates that the students tend to respond to the items in a similar manner
(there is a high level of agreement amongst the students); three, the item difficulty scores
indicate that the students treat the religious education items differently to the science
items, but the difference between the two types of knowledge (religious education and
science) fonn a continuum rather than represent two distinct and separate sets ofdata
To further investigate the absence of an 'ordered' response to the items, a Reference
Group was established. This Reference Group provides a format for detailed discussions
. witb';students about what they believe and what is the basis of their belief. (A full
discussion of the results is given in Chapter 8). The findings of this Reference Group
indicate that the belief patterns of students for their religious education and science items
are not ordered. When students in the Reference Group explain why they believe or did
not believe the stem items, their reasoning is, to them, valid and logical, suggesting that
their responses to the items are 'ordered' for them. An example can demonstrate this
point. Some students indicated that they do not believe in God and thus, when the word
'God' appears in any item they indicated that they do not believe that the item is true.
Thus easy items such as 'God created in people a concern for justice' (stem item # 1) are
not believed, whereas hard items such as 'parents have responsibilities towards their
children' (stem item # 17), are believed. This example demonstrates how the student
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responses to the items could appear to lack an ordered pattern, but at the same time

appear to the students themselves as logical and valid,

The results of the Rasch analysis (summarised in Table 6.1) indicate that there is little

agreement among the students with low, medium and high measures, as to the ordering o f
the item difficulties. Therefore, the scale is not acceptable a s a Rasch-generated interval

level scale from which valid and reliable inferences can be made. The results of the

analysis though, can be used a s a guide and, with collaborative evidence, can assist with
enhancing our understanding of student perceptions regarding belief in the content of

science and religious education items, This is now presented and explained.
The student belief scale

It is expected that the item-perspectives, in order of difficulty from easy to hard, would

be 'Recall' (easiest) - this is reflected in the average Rasch logit value of -0.83

(Table 6.3.1) for the religious education items and-1.63 for the science items, 'Belief-

based on evidence'- reflected in the actual average Rasch logit value of-0.06 for the

religious education items and-0.76 for the science items, 'B-,Jief- based on trust of the

teacher', 'Belief - based on other reasons' and 'Non-belief at the 'hardest end of the

difficulty scale. The results of the Rasch analysis i ndicates that the conceptual ordering
of the items is reflected in the students' responses for the science items, but the actual

ordering of the religious education category items place 'Belief- based on other reasons'
third in the order of difficulty (+0.01) not fourth, and 'Belief- based on trust of the

teacher' :?S the 'hardest' category (+0.06) rather than third in the order ofdifficulty. As is

explained above, the results of the Rasch analysis can only be used as an indicator of a

pattern. The ordering of items, as indicated by the a verage logit values, i s corroborated
though, by the percentages of students who respond to each item (Table 6.3.2). The

average percentage of students who indicated that they could recall the 59 religious

education items, 47.9% (Table 6.3.2) being higher than the a verage percentage who

indicated that they believe that the items are true (28 .4%), indicates that on average, the

students find it 'easier' to recall the religious education items, than to believe that the

items are true. The initial results of the Rasch analysis indicate that further analysis of the

data i s essential, and that the students' response to the religious education items is not

only different to what was expected, but also different to the students' responses to the

science items. Further analysis and review of the religious education data will therefore

be essential.

If the initial conceptual ordering of the religious education categoiy of items is treated

the same as the ordering of the science items, i n spite of the clear evidence from the

earlier statistical analysis, and the initial results of the Rasch analysis indicating that the
students are responding to the religious education items quite differently lo the science

items, the ability of the model to reflect the data would be significantly comp romised. A

significant number of items would fail to fit the model {a sample appears in Table 6.4 and
6.5) and would, by necessity, have to be removed from the analysis. While the Rasch

analysis of the science items does not produce a lop quality scale the logit values in the

sample of the science items (Table 6.4) indicate that the order of difficulty of the science
items does reflect the conceptual order of the model (as logit values increase in

magnitude, there is an increase in the level of difficulty of the items). Appendix 4 lists

the logit values for all 37 science stem-items and shows that only two items (the 'other'

beliefperspective for stem-items 18 and19) do not fit the conceptual order of the model.

The logit values in the sample of the religious education items (Table6.5) indicate that

the order of difficulty of the religious education items does not reflect the conceptual

order of the model. In the sample, the logit values for the items related to 'I believe this

item for other reasons' indicates that these items are 'easier' than the items related to 'I

believe these items on the basis of trust'. This pattern does not reflect the conceptual

order of the items. Appendix 4 lists the logit values for all 295 religious education stem
items. The larg� number of 'no fit' items indicate that the conceptual order of the

religious education items do not fit the students' perception of the order of difficulty. The

students quite clearly treat the science iterr.s quite differently to the religious education
items. To minimise the number of'no fit' statistics the religious education items were

regrouped into two groups of items called 'Religious Education Group A' and 'Religious

"'

�ducation Group B', On the basis of the raw score order o fdifficulty of the items

(Appendix 4) the order of items from easy to hard for Religious Education Group A items
is one, 'I can recall this item'; two, 'I believe this item (evidence); three, 'I believe this

item (other); four 'I believe this item (trust) and five 'I do not believe this item. On the

basis of this ordering of the 125 items,18 items do not fit the pattern. The order of items
from easy to hard for religious education Group B items is one, 'I can recall this item';

two, 'I believe this item (other); three, 'I believe this item (evidence); four 'I do not

believe this item and five 'I do believe this item (trust). On the basis of this ordering of
the 1 70 items, 35 items do not fit the pattern.

O n the basis o f the preliminary results that clearly show the students are responding to

the religious education items quite differently to the science items, a review of the

conceptual ordering oft h e religious education category of items may therefore be

warranted. In addition, a review of the conceptual ordering of items may allow the model
to better reflect the students' beliefs and so may provide a greater in.sight into the

metacognition of the students in the religious education classroom. (A more detailed

investigation of the order of the religious education items occurs in Chapter 7.)
Table 6.3.1

AVERAGE LOGIT VALUES FOR THE CATEGORY OF ITEMS
Religious Education

Category of Items

Recall

-0.83

-1.63 ..

+0.50

+O.ot

-0.06

Belief - based on evidence
Belief - based on trust

+0.01

Belief- based on other reasons

+o.49

Non-be lief

. ,,
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Science

-0.76

+0.79

+t.45

Table 6.3.2
AVERAGE PERCENTAGE VALVES FOR THE CATEGORY OF ITEMS
!'

Category ofltems

Science

Religious Education

Recall

47.9%

65.1%

Belief- based on evidence

28.4%

41 .5%

Belief- based on trust

17.8%

24.7%

Belief- based on other reasons

25.5%

13.2%

Non-belief

19.1%

7.6%

Table 6.4.
A SAMPLE OF LOGIT VALUES FOR SCIENCE IIEMS
I believe
I can
recall this this item
(evidence)
item

Science Items
Human blood contains white 1:]ood cells
that help to light disease
2 White blood cells make antibodies to get
rid of dead microbes
3 The earth pulls downwards on all
objects by means of what is called its
gravitational force.
4 Rocks are broken down in the process of
weathering

I believe I believe I do not
this item this item believe
(other) this item
(trust)

-2.25

-1.28

0.09

1.38

2.09

-1.30

-0.67

-0.06

0.61

1.47

-2.27

-1.71

0.58

1.39

2.14

-1.78

-1.35

0.54

0.99

1:sJ

Table 6.5
A SAMPLE OF LOGIT VALUES FOR RELIGIOUS EDUCATION SECTION A
ITEMS
Religious Education Stem Items

Section A

2 Developing a vocation may include
finding employment.
4 Just love brings happiness and
contentment.
10 God created within people the
potential to love justly.

I believe
I can
recall this this item
(evidence)
item

I do not
I believe I believe
this item this item believe this
item
(trust)
(other)

.1.35

-0.55

0.09

0.55

''0.92

-0.66

-0.34

0.10

0.14

-l'.22

-0.21

-0.20

1.06
(no fit)
0.37

0.99

Notes on Table 6.5: The '(no fit)' annotation indicates that item 4 does not fit the Rasch
.. measurement model
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The Rasch analysis ofthe480 items allows a comparison ofthe religious education
and science items on a single scale of item difficulty, if it could be shown that a 'top
quaJity' scale had been constructed. The initial results (Table 6.3.1, corroborated by
Table 6.3.2) lend further support to the results of the statistical analysis described in the
previous chapter indicating that the student response to the religious education items is
different to their response to the science items. The corroborative evidence (Table 6.3.2)
shows that the ordered pattern evident from the Rasch analysis does represent the pattern
evident from the raw student responses. The average logit values indicate that the
students find it 'very much easier' to say that they could recall the science items (- 1.63)
than the religious education items (-0.83). The results also indicate that the students find
it 'very much easier' to believe the science items (-0.76) on ·the basis of evidence, than to
believe the re1igious education items (-0.06), and easier to 'not believe' the religious
education items (0.49) than to not believe the science items (l .45). The results indicate
that the students find it 'harder' to believe the religious education items (0.50) on the
basis of trust than the science items (0.0 I). (This result clearly reflects the students'
comments to the open ended questions and the comments of the students in the reference
group described in the previous chapter.)
As has been noted above, the item category - 'Belief- based on other reasons'- is
more important as a factor in the students' belief of the religious education items (0.50)
than it is for the science items (0.79), not only as a comparison of the level of difficulty,
but also as this factor ranks third in order of difficulty for the religious education items,
and fourth for the science items.

Student beliefpattems of science content
The Rasch analysis of the student responses provides logit values for the religious
education and science items that indicate the level of difficulty of the items themselves.
These Iogit values are calculated on the same scale and, if they are to all fit the

'"

measurement model, a direct comparison of the level of difficulty of the religious

education and science items is possible. This chapter compares the student responses of

'\�e 'recall/belief items for the science and religious education stem items, but because

there is not a good fit of persons and items to the measurement model additional analyses
were carried out using percentage response rates to items. The results of these additional

analyses are included in this chapter to corroborate the patterns evident from the Rasch
'(\

analysis. A comparison ofthe students' perception of the level of difficulty ofbeing able

to 'recall' each science item and the level of difficulty of believing each item as the result

of ' evidence', 'trust' and 'other' factors is therefore possible. This section also uses the
results of the Rasch analysis to directly compare student responses to the religious

'Cducation and science items on the basis of each of the 'recall/belier items.

The Jogit values of the science stem items indicate the level of difficulty of each item.

G r aphing the logit values ofeach of the 37 science stem items for the five perspectives
(making a total of 185 items), and reordering the stem items from easy to hard on the

basis of the 'Recall' stem items (I can recall being taught this item), indicates a pattern of
relationships between the stem items (Figure 6.2). The increasing level of difficulty

(easy legit value of -2 .7 to hard legit value of -0.6) is clearly evident for the 'Recall'

iti:ms (Figure 6.2 ). As the level of difficulty of the 'Recall' items increases, the logit

. values for the 'Do not believe' items (I do not believe that the items are true) indicate two

patterns. One, the students' responses indicate that it is 'harder' to not believe Ute science

items are true than it is to recall being taught the item (the logit values of the 'Do not
believe' items range from +2 .1 to +0.8 whereas the logit values of the 'Recall' items

range from -2 . 7 to -0.6). Two, a s the level of difficulty of the 'recall' items increases,

the level of difficulty of the 'Do not believe' items tends to decrease, indicating that as it
becomes 'harder' to recall science items, it becomes 'easier' to believe that the items are
not true. This second trend is also evident in the pattern of logit values for the 'other
rez.sons' (I believe the items for 'other' reasons) is also evident.
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Figure 6.2. Logit values of science items ordered from easy to hard on the basis of recall .
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Figure 6.3 . Science Items Ordered from easy to hard on the basis of the inverse
percentage of students responding to each item. (The items are ordered on the basis of
the percentage level of 'Recall ' of items)
The separation of the logit values for the five sets of stem items is quite clear, with
each set of logit values becoming more 'positive' (ie indicating decreasing level of
difficulty) (Figure 6.2) indicating that the items support the model. The model predicts
that student responses to the four 'belief items ( I believe the items because of 'evidence',
because I 'trust' the teacher, because of some 'other' factor or I 'do not believe' the item)
would indicate that it is 'easier' to believe the items because of 'evidence', somewhat
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'harder' to believe as a result of 'trust', harder still to believe the items for 'other' reasons

and 'harder' still to 'not believe' the items (Figure6.2 ).

As described previously, the not-too-good fit statistics indicate that the students'

responses to the items do not fit the measurement model and, consequently, the

corroboration of additional data was deemed necessruy to support the findings of the

results of the Rasch analysis. The analysis of the percentage response rates to the items
supports the patterns found in the not-too-perfect Rasch analysis. A simple

transformation (the percentage value of each response is subtracted from100 so that a

high response level easy item eg.70% is transformed into a low number eg.30%, to mimic

the fact that low logit viilues indicate easy items) of the percentage of student responses to

the items (Figure 6.3) closely mirrors the pattern evident from the logit patterns (Figure

6.2 ). In addition, the rank order of the science items according to the logit values is

almost the same as the rank order of the items according to the percentage responses

(Appendix6) with a Spearman correlation co-efficient of0.93 (N = 37) and a level of
significance o f p < 0.001 .

Student responses to the science items indicates that not only is it 'harder' to believC

the science items, on the basis of 'evidence' than it is to recall the item, but generally, as
items become 'harder' to recall, it also becomes 'harder' to believe the item on the basis
of evidence. This general pattern though, is not uniform across all science items. For

example, the fifth item in order of recall difficulty (Figure 6.2), (Item 306: The earth

pulls downwards on all objects by means of what is called its gravitational force), has a

logit value (-2 . 1 7) indicating that it is the 'easiest' item to believe on the basis of

evidence. Similarly, the sixteenth (Item 396, logit value -0.986: Mankind has evolved
over time on earth) and the twenty-fourth item (Logit value -0.908, Item 416: Isaac

Newton developed a Law o f Motion that predicts that a passenger in a car who is not

wearing a seat belt may go through the wind-screen when that car has a head on collision)

in order of difficulty of recall, have logit values that indicate they have the same degree of

difficulty to believe (on the basis of evidence) as the first item (Item 356, logit value -

1 .019: Protons have a positive charge). Therefore, while the general trend of the order of
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difficulty of the 'recall' and 'belier (on the basis of evidence) fits the model, individual
items indicate some minor variations to the model.

The Jogit values o f the 'trust' items indicate little variation from easy to hard across

the range o f items. The range of logit values is low, with the 'easiest' item (Item #2 5:

Isaac Newton developed a Law of Motion that predicts that a passenger in a car who is

not wearing a seat belt may go through the wind-screen when that car has a head on

collision.) having a logit value of-0.18 and the 'hardest' with a legit value o f +0.57

(Item #2 : White blood cells make antibodies to get rid of dead microbes), indicating little
variation i n the level of difficulty of the items. This pattern indicates that while the items

became 'harder' to recall, and 'harder' to believe on the basis of 'evidence', the student
responses to the items indicate that the level of difficulty of believing the items on the

basis of 'trust' is quite uniform. The Rasch measurement analysis results for this set of

items can be corroborated by the percentage responses. For example, the 'easiest' item,

(#2 9: Chlo rophyll' enables plants to use energy from the sun to convert carbon dioxide

and water into sugar. Th.is sugar can then be converted into energy that the plant can

use.), according to the percentage results (2 9.6 % of the students), is the sixth 'easiest'
item according lo the logit values. The second 'hardest' item, (# 3: The earth pulls

downwards on all objects by means of what is called its gravitational force), according to

the logit values, is rated as the 'hardest' item (1 6.1%) on the basis of the percentage

responses. While the correspondence between the o rder of difficulty, as detennined by

the logit values and the o rder as determined by the percentage values is not perfect, the

strong similarities between the two sets o f data suggest that the conclusions drawn from
the data can be relied upon.

Student belief patterns of religious education content
The logit values o f the religious education stem items indicate the level of dif�culty oi:'

the stem items, Graphing the lo git values for each of the59 religious education 5tem

items and reo rdering the stem items from easy to, hard o n the basis o f the 'Recall' stem
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items (l can recall being taught this item), indicates a pattern of relationships between the
stem items (Figure 6.4). The purpose of including Figures 6.4 and 6.5 at this stage is to

demonstrate the similarity between the pattern evident from the logit value and the pattern

evident from the analysis of results using percentage response rates to items. As

described previously, the item-person statistics indicate that the students' responses to the
items do not fit the measurement model and, consequently, 'weaken' the validity of the
item logit values. A simple transfonnation (the percentage value of each response is

subtracted from l 00 so that a high response values indicate easy items) of the percentage

of student responses to the items (Figure 6.5) level easy item (70%) i s transfonned into a

low number eg. 30% to mimic the pattern evident from the logit patterns (Figure 6.4). In

addition, the rank order of the religious education items according to the logit values is

almost the same as the rank order of the items according to the raw percentage responses

(Appendix 6) with a Spearman correlation co-efficient of 0.64 (N = 59) and a level of
significance ofp < 0.001 .

A comparison of level of difficulty of the religious education and science items
Despite the Rasch analysis failing to generate 'top quality' item-person and item-trait

statistics indicating that the students' responses to the items do fit the measurement model
perfectly, the Rasch analysis neverth.eless does indicate an excellent Student Separability

Index for the 48 0 items. This excellent Student Separability Index is evident i n Figure

6.1.1 and Figure 6.1 .2 where the colour coded Item difficulties show clear separation into

ordered groups. This means the proportion of the observed variance considered to be true

(akin to a C ronbach Alpha reliability) is 90%. This statistic, together with the clear

'· similarity between the patterns evident from the logit values corroborated by the

percentage responses (Figures 6.1 , 6.2, 6.3 and 6.4), suggests that the Rasch analysis does
add to 1he results of this thesis, and hence the logit values that enable a comparison oft he
student responses to the religious education and science items are included.
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As has been described above, a difference in logit values indicates a difference in the
degree of difficulty. An increase in the logit value indicates an increase in the degree of
difficulty. By ordering the 'recall ' logit values from easy to hard, a comparison in the
degree of difficulty of the science items and religious education items is possible (Figure
6.6). The logit values for the 59 recall religious education items range from -1 .53 to
-0.0 1 , while the logit values for the 3 7 science recall items range from -2.63 to -0.64
(Figure 6.6). The percentage response of the students to these items (Appendix 7, Figure
A) support the pattern evident from the logit values and provides corroborative evidence
that supports the imperfect Rasch scale. The clear separation of the two sets of logit
values (Figure 6.9) indicate that the level of difficulty of the recall religious education
items is perceived as being more difficult than the level of difficulty of the recall science
items. The 'easiest' religious education items are separated from the 'easiest' science
items by a logit value of approximately 1 .0. The degree of difference tends to decrease as
the items become ' harder' to recall, to a logit value of approximately 0.5 and then, for the
'hardest' items, the logit values become similar indicating that the difference in level of
difficulty between the science and religious education items decreases. The average
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!-+- Recall

Trust � Other -- Do Not Believe I

Evidence

Figure 6.4. Logit values of religious education items ordered from easy to hard on the
basis of recall.
Note: Due to the complexity of the data and the limitations of the page width it is not
possible to increase the vertical scale to reduce the clutter of this figure.
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Figure 6.5. Religious education Items Ordered from easy to hard on the basis of the
inverse percentage of students responding to each item. (The items are ordered on the
basis of the percentage level of 'Recall ' of items)
level of separation of the two sets of logit values is 0.58 logits. The separation of the two
sets of items indicates that the students do perceive that the two sets of items are different.
While the differences are evident it must also be noted that the two sets of data do not
form two distinct groups. The logit values of the 'hardest' 1 6 science items are
equivalent to the logit values of the 'easiest' 3 7 religious education items. The level of
difficulty of the science and religious education does produce a continuum when the two
sets of data are combined. Thus, while the students seem to perceive that the religious
education items are different to the science items, there are a number of items that the
students perceive as representing similar levels of difficulty and thus may be perceived as
representing similar types of knowledge.
The logit values for the 59 'belief on the basis of evidence' religious education items,
when ordered from easy to hard, range from -1 .55 for the 'easiest' items to +0.67 for the
'hardest' item (Figure 6.7). The logit values for the 37 'belief on the basis of evidence'
science items, when ordered from easy to hard, range from - 1 . 7 1 for the 'easiest' items to
approximately -0.03 for the 'hardest' item (Figure 6.7). The first science item ( Item 307:
The earth pulls downwards on all objects by means of what is called its gravitational
force) and the first religious education item ( Item 242: Parents have responsibilities
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F igure 6.7. Logit values of 'belief on the basis of evidence' of science items and
religious education items
towards their children) have similar logit values indicating that the perceived level of
difficulty of these items is similar. Apart from these items, the remaining items have logit
values that have a separation of approximately 0.50, indicating that the students perceive
that believing the religious education items on the basis of their teacher having given
them evidence to 'prove' that the items are true, is more difficult than believing the
science items. The percentage response of the students to these items (Appendix 7,
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Figure B) support the pattern evident from the logit values and provides corroborative
evidence that supports the imperfect Rasch scale.
The logit values for the 59 'belief on the basis oftrust' religious education items,
when ordered from easy to hard, range from +0.02 for the 'easiest' items to +1.25 for the
'hardest' item (Figure 6.8). The logit values for the 37 'belief on the basis of trust'
science items, when ordered from easy to hard, range from--0.28 for the 'easiest' items to
approximately +0.58 for the 'hardest' item (Figure 6.8). Apart from the last science item,
the logit values of the religious education and science items tend to have a level of
separation of approximately 0.30 logits indicating that while the students perceive that the
religious education items are more difficult to believe on the basis of trusting the teacher
to teach what is true, the degree of difference is generally the smallest (an average
difference of 0.49 logits) of the five sets of item comparisons. The percentage response
of the students to these items (Appendix 7, Figure C) support the pattern evident from the
logit values and provides corroborative evidence that supports the imperfect Rasch scale.
The logit values for the 59 'beliefon the basis of other reasons' religious education
items, when ordered from easy to hard, range from -0.52 for the 'easiest' items to +0.49
for the 'hardest' item (Figure 6.9). The logit values for the 3 7 'belief on the basis of other
reasons' science items, when ordered from easy to hard, range from +0.19 for the
'easiest' items to approximately +1.51 for the 'hardest' item (Figure 6.9). Generally, the
level of separation of the two sets of items increases from 0. 7 legits for the 'easiest' 1.4
logits for the 'hardest' items.
The pattern (Figure 6.9) indicates that students perceive that the difference in the level
of difficulty in believing the items on the basis of 'otht!r' reasons tends to increase as the
items become 'harder' to believe. The percentage response of the students to these items
(Appendix 7, Figure D) support the pattern evident from the logit values and provides
corroborative evidence that supports the imperfect Rasch scale. The difference in the
level of difficulty between. the religious education and science items for this category of
belief is quite high, being the second highest average (0.77 logits) difference.
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Tbe logit values for the 59 'do not believe' the religious education items, when
ordered from easy to hard, range from -0.47 for the 'easiest' items to +2.00 for the
'hardest' item (Figure 6. 1 0). The logit values for the 3 7 'do not believe' the science
items, when ordered from easy to hard, range from +0.66 for the 'easiest' items to
approximately +2.4 1 for the 'hardest' item (Figure 6. 1 0). This pattern indicates that the
students perceive that it is 'easier' to believe that the religious education items are not
true, than it is to believe that the science items are not true. The level of separation of the
two sets of items is on average 0.97 logits indicating that the difference between the
perceived levels of difficulty for this category is the highest of the five categories.
Generally, the difference between the two sets of logit values gradually increases from
approximate 0.90 logits for the 'easiest' items to almost 2.00 logits for the ' hardest'
items. The percentage response of the students to these items (Appendix 7, Figure E)
supports the pattern evident from the logit values. The pattern (Figure 6. 1 0) indicates that
students perceive that the difference in level of difficulty of not believing the items tends
to increase as the items become 'harder' to not believe.

1 47

Differences between items
The differences between the religious education and science items in terms of level of
knowledge and acceptance is recognised and has been discussed above. The use of the
Rasch measurement model overcomes the problems of comparing items representing
different knowledge allowing a comparison of these items on a single value free scale.
Despite the differences between the religious education and science items, the religious
education items items from sections A and B have logit values similar to the values of
many of the science items. Although the results ofthe Rasch analysis confinn that the
students perceive that the religious education items are generally 'harder' to recall than
the science items (described above Figure 6.6) the two sets of data are not mutually
exclusive. The 37 religious education items have the same level of difficulty as 16 of the
science items. The students seem to perceive that over half of the religious education
items have a similar level of difficulty as almost half the science items. This observation
supports the model that suggests that many of the religious education items (particularly
those in sections A and B) represent 'knowable content', and that the Rasch analysis
indicates that the students recognise this similarity and respond accordingly.
In addition to differences in type ofknowledge differences in level of acceptance
between the religious education and science content also exist. The results (Figures 6.6
and 6.7) indicated that the students do perceive that it is harder to believe the religious
education items than the science items on the basis of two measures - having been
provided with evidence (Figure 6.7) and on the basis of trust (Figure 6.8). While the�<=
differences are apparent (and have been outlined above) it is also evident that there are
religious education items that are perceived as being as 'easily' believed as the science
items. Figure 6.7 indicates that there are 29 religious education items that are as 'easily'
believed (on the basis of evidence) as the scir-nc'e items. Similarly, there are 36 religious
education items that the students perceive are as 'easily' believed (on the basis of trust)
(Figure 6.8) as the science items. This observation supports the model that suggests that
many of the religious education items (particularly those in sections A and B) represent
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'knowable content' and as such will be treated differently to items that do not represent
this level of knowledge.
In addition to the differences between the religious education and science items, the"
differences within the religious education and science items must also be recognised. The
difference between the 'hardest' and ·easiest' religious education item is 1.6 logits and
the difference between the 'hardest' and 'easiest' science item is 2.0 logits indicating that
the students perceive that differences in level of knowledge and ease of acceptance are
evident within the stem items themselves. The differences evident within the science
items is actually greater than the differences within the religious education items,

Summary of findings
The findings of the Rasch analysis can he summarised, for clarity purposes, with
ten brief statements:
I.

The Rasch analysis indicates that a scale could be created with an excellent
Item Separation Index;

2.

The Rasch analysis indicates that a proper linear scale to the standard
required by Rasch measurement experts could not be created, suggesting that;
i.

student responses to the items are not conceptually ordered;

ii.

the validity of the Rasch-created scale data is compromised.

,,,,

3. Extensive efforts to resolve this issue are not successful, hut the patterns evident
from the Rasch analysis do assist with an understanding of student beliefs of
learning in religious education and science. The Rasch analysis, corroborated by
the patterns evident in chapter 5 and the percentage response rates to items
suggest the following findings can be made;
4. Generally, the order of difficulty, from easy to hard of the religious education
items is; I. recall, 2, evidence, 3. other and 4. trust;

5. Generally, the order of difficulty, from easy to hard of the science items is; 1.
recall, 2. evidence, 3. trust and 4. other;
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6. The response of the students to the science items is different to their response to
the religious education items;
7. The logit scale values for the religious education items suggest that there are two
distinct groups of religious education items, with differing ordered responses.
i.

Group A religious education items have an ordered pattern from easy to

hard of l. recall, 2. evidence, 3. other, 4. trust and 5. no belief;
ii. Group B religious education items have an ordered pattern from easy to

)
,\,

hard of 1 . recall, 2. other, 3. evidence, 4, no belief and 5. trust;

8. RD.sch analysis enables a comparison of the degree of difficulty of science and
religious education items on the same scale. It is harder to recall religious
education items than to recall science items. It is harder to believe religious
education items on the basis of evidence, than to believe science items on the
basis of evidence. It is harder to believe religious education items on the basis of
trust, than to believe science items on the basis of trust. It is easier to believe
religious education items on the basis of other reasons, than to believe science
items on the basis of other reasons. It is easier to not believe religious education
items than to not believe science items;
9. Rasch analysis indicates a relationship between the level of recall and the basis of
beliefof science items. As the level of difficulty of recall of science items
increases, it is harder to believe the items, it is easier to believe the items on the
basis of other reasons and harder to believe the items on the basis of evidence.
The degree of difficulty of believing the science items on the basis of trust
remains fairly constant as the level of difficulty of recalling science items
increases; and,
I 0. Rasch analysis indicates that the relationship between the level of recall and the
basis of belief of religious education items is more complex than the relationship
between recall and belief of science items.

"'

CHAPTER SEVEN

\ ')

ADDITIONAL RASCH MEASUREMENT ANALYSES
lntroduclion
The initial analysis with the RUMM program using all 480 items provides two clear 1:
! ',
results. One, the Srudent Separation Index (akin to a Cronbach Alpha) is excellent and
two, the absence ofa 'top quality'. The absence ofa 'top quality' raises tWo issues. One,
that the student responses to the items are not consistent, in that 'good' students, with
high scores, who are able to answer the hard queStions can not consistently answer the
easy questions, and that 'poor' students, with low scores, are able to answer some of the
hard questions positively. Two, as a result, the validity of the Rasch-created scale is
compr�mised, even though the Student Separation Index (reliability) is excellent. The
absence of a 'top quality' scale prompted a series of further analyses in an attempt to

,,

overcome the problem and to understand more fully why the students are responding to
the items as they are. A number of separate Rasch analyses were done without any
success in being able to construct a proper interval-level scale to the standard req••ired by
Rasch measurement experts. The separate analyses included the 185 science items alone, .
the 295 religious education items alone, several subcategories that are evident within the
science and religious education items (biological and physical science stem-items and
each of the four categories within the religious education stem items), selected items that
indi�ate good individual item chi-squared probability in a combination of stem-items
and/or a selection of itl!ms (such as 'evidence' and 'trust') and, finally, the elimination of
individual student responses th1,,t indicate extreme response patterns. Despite extensive
efforts to reconfigure the stem-items and items themselves, and eliminate extreme
answers in each ofthe analyses, the various tes t -of-fit statistics indicate that a 'top
'' quality' scale was not possible in any of the cases.
As a result of these investigations, 22 analyses were carried out. The previous chapter
discussed the results of the analysis that included al\ 1418 responses lo the 480 items.
1:
Reporting on the additional 21 analyses would not add significantly to our understanding
'' o'1this thesis and, as the results of each additiona l analysis produce similar data, the

(\
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<,,_,

/' i

I

rep.iiilion associated with such a report would serve little purpose. A description ofa
selecti_on of these additional analyses though, may be instructive for the reader and may
also provide direction for further research in this field.

Table 7, I. Summary test-of-fit statistics for the science items. (Response categories = 5,
No. of items = 185, No. of students = 1418)
Summary Test-of-fit Statistics

�can
SD
Complete data DF

c

Location

Fit Residual

Location

0.000
1.115
0.993

-0.245
5.044

-0.950
-1.029
0.874
3.231
Complete data DF = 3968.oOO
Reliability Indices

Item-trait Interaction
Total Item Chi-Square
Total Deg. of Freedom
Total Chi-Square Prob.

Fit Residual

22674.9
1665.000
0.000

Separation Index

Likelihood-ratin Test

0.950

Power ofTest-of-fil
Power is excellent
(Based on Sep. Index of0.950)

Notes to Table 7. I
I,
The item-student interaction indicates the degree to which students answer items
ofdifferent difficulty in a logical and consistent manner. When the data fit the
measurement model, the fit statistic has a mean near zero and a SD near I . A negative fit
'statistic indicates that the data fit the model very closely. A positive fit statistic indicates
that some 'noise' is present. The item-fit statistic relates directly to the consistency of the
individual student and item response patterns and, hence, to whether there is conformity
to the measurement model. In this case it is low.
2.
The item-trait interaction indicates the consistency of the item difficulties across
the range of different student measures on the scale. When the measure is
unidimensional, the item-trait interaction (a chi-square) has a probability greater than
0.01. In this case the total item chi-square probability is <0.01, indicath1g that, while a
dominant trait may be present, the measure is not unidimensional and there is low
consistency of the item difficulties across the different student measures,
Science items
The analysis of the complete set of items failed to produce a ' top quality' scale. It was

'

�.herefore decided to analyse the science items separately from the religious education
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items lo �certain whether the absence ofa 'top quality' scale i s the result of 'noise'
present in the religious education data that is related to potential variation i n student
belief patterns. The results of this analysis arc presented in Table 7.1 and Figure 7.1. The
185 science items are also broken into separate categories grouping items related to
biology and the physical sciences as well as analyses of all science stem items with recall
items alone and with recall and 'evidence' alone. The results o f these additional analyses
prove little different to the analysis of the complete science data, so for brevity and space
reasons only one analysis is reported in this section.
Figure 7.1 locates all 185 student measures ofscience recall and belief and the item
difficli,lties on the same scale. Each 'x' represents 1 9 students. The item difficulties and
the student measures are calibrated on the one scale. The scale is measured in Jogits
which are the log odds of students responding positively to each item, The majority of
student measures range from -2.0 to -0.6, although a single cluster of respondents is.
located at -6.8 logits. (This 'outlier' appears to represent an anomaly for this set of data,)
The item difficulties range from -2.8 to +2.2. The ranges of the item and person
difficulties indicate that the targeting of the items is not as good as it could be, the items
are on the hard side. The student measures also indicate a high level of 'clumping'
indicating that students are responding to the items in a similar manner. The easy items
are at the bottom right of the scale and the hard items are at the top right o f the scale.
The Summary Test-of-Fit Statistics for the 185 science items are given in Tabl e 7.1.
The item fit statistic has a mean of -0.2 and a standard deviation of5.0. The person fit
statistic has a mean of-1.0 and a SD of].0. These statistics arc not close enough !Cl O and
I to provide a strong fit to the measurement model. The item-trait interaction probability
is 0.00 and indicates that, while a dominant trait may be present, the measure is not
unidimensional and there is low consistency of agreement amongst the students as to
which items are easy and which are hard. Students with low scores seem to have
'reasons' why they can believe the hard items and yet do not believe the easy items, and
students with high scores have reasons why they respond negatively to the easy items.
The fonnation of a Reference Group to discuss the students' thought processes and
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reasoning sheds some light on this result, but this pattern of responses may require further
investigation in subsequent research.
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Figure 7 . 1 . Recall and Belief Scale of 1 85 Science Items with Student Measures and Item
Thresholds Calibrated on the Same Scale. (N = 1 4 1 8 persons)
The colour coding used in Figure 7. 1 clearly illustrates the high level of item
separation evident in the data (Table 7. 1 ). The separation of the recall and three 'belief
items into quite distinct groups (although some merging is expected and present) supports
the conceptual ordering of the model . The recall items are 'easier' than the 'evidence'
items, the 'evidence' items tended to be easier than the 'trust' items, which are in-turn
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'easier' than the 'other' belief items. Only9 'evidence' items (47 , 72 , 92, 147 , 1 57 , 162,

172 ,177 and 182) are too 'difficult' for any o f the students to respond positively to. The

consistency of the student response to the item s is also evident in Figure 7.1 by the

'clumping' of measures a.round - 1 .0 logit, indicating that large: numbers of students are

responding to some groups of items in very similar ways.

The additional science analyses also fai l to produce a 'top quality' scale. The

analysis of the 28 biology stem items resulted in a Person fit statistic of -0.618 and a n

Item-trait Chi-square of803 (p = 0.00). The 46 physics items produced a similar result

with a Person fit Statistic of -0.592 and a Total Item-trait Chi·square of 1675 (p =0.00).

When all science items are included with the recall responses alone, the Person fit

Statistic is 1 .01 3 and the ltem·trait Chi-square is 904 (p = 0.00). The inclusion of the

'evidence' items results in a Person fit Statistic of0.413 and a Total Item-trait Chi-square

of3644 (p = 0.00). Thus, confonnity to the model is not good.

The series o f analyses of the science items fail to produce a 'top quality' scale despite

extensive trials and retrials. In each analysis the pattern o f responses produces a n

excellent item separation statistic indicating that the reliability is satisfactory. The

absence ofa 'top quality' scale a rises from some students with high scores not responding
positively to some easy items and some with low scores r esponding positively to some

hard items. The extensive effort.� to eliminate the ' noise' that this inconsistent respon�..:-

"pattern produces indicate that the students' belief patterns do not reflect the conceptual

model. This finding is in itself a significant outcome of this study and indicates the need

for additional research into the students' metacognition and how we teach students to

believe (on the basis of evidence).
Religious education items

As is described in Chapter I, the 59 religious education stem items represent fou.r

groups of items; one 'Discovering Human Potential'; two, 'Accepting Human Weakness';
three, 'Potential Offered by Christian Salvation' and four, 'How Catholics Accept this

, Potential', The conceptual model predicts that the first two groups of items represent
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types o f knowledge that are· 'easier' to provide evide�ce that they are true and thus

'easier' for 'students to believe and team. For example, Item 6 - "Just love lea1.t�. -·to

peace" can be demonstrated lo students by using their own personal experiences o f being

treated fairly, or through many examples in society, when:justice does lead to peace.

The latter two groups represent types o fknowledge that are less easily demonstrated to

"

the students because they tend to represent concepts that require personal experiences for

the concept to be accepted as true. For example, Item38 - "God offers salvation through

the sacrame nts of service" is extremely difficu lt to explain to students unless the student
-

has genuine experiences of God's personal involvement in their lives. Verbin (2000)

(Chapter 2), descnbes the difficulty of bringing students to believe concepts with the

example of teaching a child what a duck is, as opposed to teaching the concept 'friendly'.

By merely pointing to a duck a child can learn what a duck is. The 'duck' is a concrete
image. The same cannot be done with the concept friendly.

Table 7 .2. Summary test-of-fit statistics for the religious e d ucation section 'Accepting
Human Weakness'. (Response categories = 3, No. ofitems = 70, No. of students = 1418)
ITEM-PERSON INTERACTION
====================================-====----==__,...,=:======
ITEMS
PERSONS
Location Fit Residual
, Location Fit Residual
Mean
SD

0.000
0.51 2

Complete data DF =

-0.950
0.472

-0.432

S.955

0.98 �

-0,099
1 . 1 01

Complete data DF = 2221 .000
"

!

=====-================--===========-=J""""":
ITEM-TRAIT INTERACTION
RELIABILITY INDICES

Total Item Chi-square
Total Deg of Freedom
Total Chi-Square Prob.

7342.228
630.000
0.000

Separation Index 0.618

=-=----=====
====================
LIKELIHOOD-RATIO TEST
POWER OF TEST-OF·FIT

Chi-Square
Degrees ofFrer.dom

Power is REASONABLE
[Based on Sep...Index of0.618 ].
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While the overall patterns evident in the data support the conceptualised learning
model, it is surmised that the absence ofa 'top quality' scale (students with low scores are
at times responding positively to the hard items and those with high scores did not
respond positively to the easy items) is the result of inherent variations in what individual
students believe to be true.
It was therefore determined to analyse the religious education items by separate
groups. It would not be instructive to describe the results of each analysis as the patterns
evident from.!�e series of analyses prove to be similar. Two groups of analyses will be
reported in this secti�n to illustrate the results of these additional series of analyses and to
provide additional diita to direct future research in this area.
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Figure 7.2. Recall and Belief Scale of70 Religious Education Items (Accepting Human
Weakness) Items with Student Measures and Item Thre!>holds Calibrated
on the Same
,.
Scale. (N = 1 4 1 8 persons)
'Accepting human weakness' items
The stem items from the 'Accepting Human Weak��ss' section or the religious
education course were analysed firstly without the science items itlcorporating ati"S
categories, then with 3 categories (Table 7.2, figure 7.2), with 2 categor,ies incorporating ,.
only those items with low chi-square results and then by combining the religious
'
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education items with the science items (Table 7.3 and Figure 7.3). In each instance a 'top
quality' scale could not be achieved. In each analysis the item fit statistics indicate that

the conceptual order of the items is accurate, but the person statistics continue to indicate

that students are not responding to the items in an ordered manner.

Table 7.3. Summary test -of-fit statistics for the religious education section 'Accepting
Human Weakness' (14)and the science items (37). (Response categories = 3, No. of
items =153,No. of students= 1418)
ITEM-PERSON INTERACTION

Mean
SD

ITEMS
Location
Fit Residual
0.000
0.608

Complete data DF =

0.9 92

-0.032
0.694

== PERSONS
Fit Residual
Location
0.973
0350 "

Complete data DF = 09 02.000

.0.298
2.159

-=
==
RELIABILITY INDICES

ITEM-TRAIT INTERACTION
----·------------------------------------------------------------------------------------------------Total Item Chi-Square
Total Deg ofFreedom
Total Chi-Square Prob.

2869 .376
1377 .000
1 .000

==
LIKELIHOOD-RATIO TEST
Chi-Square
Degrees of Freedom

Separation Index 0.629

POWER OF TEST-OF-FIT

Power is REASONAB LE
[Based on Sep. Index of0.629]

'i ,·

Table 7.2 summarises the item-person interaction for the 70 items taken from the

'Accepting Human Weakness' section cf the religious education course. The Persons

Location statistic is -0.9 5 and the total item chi-square is 7342 indicating the ab5ence of a
'top quality' scale. A second analysis was carried out with this data with the 42 items

with high chi-square values removed. The result of this analysis is a decrease in the total

item chi-square to 458.5, as would be expected h:iving removed the items with high chi-

._square values, but at the same time there is an increase in the 'person location statistic' to
-i .363. A 't�p quality' scale is therefore still not achieved. The inclusion of the science

"'

items (Table 7.3) did not resolve the absence of a 'top quality' st--ale as the 'person
location statistic' remained at .97 and the total chi-square is 2869.
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- Figure 7.3. Recall and Beli efScale of 153 Science and Religious EdUCation Items
_ (Accepting Human Weakness) Items with Student Measures and Item J�resholds
Calibrated on the Same Scale. (N = 1 4 1 8 persons)
The pattern of responses to these sets or items is evident in Figures 7.2 and 7.3. In
each instance the high degree of item separation is clear (the colour coding indicates the
groups of items) and demonstrates the high level of correspondence between the
conceptual model and the actual ordering of the items. The patterns evident also indicate
that the students are responding to the items in n similar manner resulting in a high degree
of 'clumping'. Generally too there is a poor targeting between the person measures and
the item dilliculties suggesting that the items are easy. This poor targeting is a result of
the students responding in a similar manner to each other for items that are easy to reca11
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being taught the items and for items that are easy to believe on the basis of evidence.
This aspect is not evident in Figure 7.2, where the item difficulties for the 'other' and
\'-.
'trust' items are shown to be hard with no students respondin8,",positively to the ili::ms.
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Figure 7.4. Recall and Belief Scale of 144 Science and Religious Education Items (How
Catholics Accept Their Potential) Items with Student Measures and Item Thresholds
Calibrated on the Same Sc�le. (N = 1418 persons)
The pattern of responses to the ' Accepting Human Weakness' items are similar to the
patterns evident from the analysis of the science items. The conceptual order of items is
su�ported by the data and the variation in s'tudent responses to the hard and easy items
results in a response pattern that docs not generate a 'top quality' scale.
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'HowCatholics accept their potential' items
Table 7.4 sununarises the item-person interaction for the 55 items with the best fit
values and all 5 categories, taken from the 'How Catholics Accept Their Potential'
section of the religious education course, As with all previous analyses the item
separation Index is good and the 'power oftest-of-fit' is good. The Person fit Statistic is
-0.4 (SD = 1,8) and the item fit statistic is -0.9 (SD= 7.5). The total item chi-square is
7552 ( p = 0.000), indicating the absence of a 'top quality' Rasch scale,

Table 7.4. Summary test-of-fit statistics for the religious education section 'How
Catholics Accept Their Potential'. (Response categories - 5, No. of items - 55, No, of
students= 1418)

ITEM-PERSON INTERACTION

-====Location
Mean

so

ITEMS

Fit Residual

0.000
0.844

-0. 439
1.770

-1.000
0.689

Completedata DF= 1638.000

ITEM-TRAIT INTERACTION

ToWl Item Chi-Square
Total Deg of Freedom
Total Chi-Square Prob.

PERSONS
Fit Residual
Location

-0.940
7.457

Comp\etedata DF= , 0.980

=·

-======

==

-

=
RELIABILITY INDICES

7552.395 Separation Index
495.000
0.000

=====
LIKELIHOOD-RATIO TEST

=

0.765

==

===

POWER OF TEST-OF-FIT

···················-·········--········--·-··········-··-···-·····-···············--····-····-······
Chi-squart·

·Degrees of Freedom

Power is Good
[Based on Sep. Index of 0.765]

··········-····-·········-·········-·····-··----··--··--·-··-····-···---·--···---·-····-A second analysis was carried out with these data with 70 religious education items

from the 'How Cath:ilics Accept Their Potential' section combined with the 37 science
.iJ�ms with two response categories. The result of this analysis is a total item chi-square
, to 3748.67 (p = 0.000) (Table 7.5). The Person fit statistic is 0.4 (SD = 2.3) and the Item
,,:: fit statistic is -0.06 9SD = 1.04), While these indicate a reosonab\e fit to the measurement
model, the Item Separation Index is only 0.34 and is poor. A 'top quality' scale is
therefore still not achieved. The pattern of responses to this set of items is evident in
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Figure 7.4. The low degree of person sepaution is clear (the colour coding indicates the
groups of items) and, demonstrates that there is insufficient variation in student responses

i'

to
, , the items.

�,;,

Table 7.5. Summary test-of-fit statistics for the religious education section 'How
Catholics Accept Their Potential' (70) and the science items (74). (Response categories =
2,No. of items = 144, No, ofstudents = 1418}
ITEM-PERSON INTERACTION

============
.

-,Mean

SD

PERSONS
Fit Residual
Location

ITEMS
Location
Fit Residual

-

.

Skewness
Kurtosis
Correlation

0.000
1.136
1.965
4.554
-0.022

Complete data DF =

-0.060
1.039

0.991

0.102
.Q.)26
0.046

-0.142
0.269

.

·0.391
2.302

'-·

Cotn�'lCtc data DF= 9109.000 ,

········-···-······-···-···-·-·······-·-···-····--···--·---······-···--··------····-----·-i,,

"'============
ITEM-TRAIT INTERACTION

Total Item Chi-Square
Tota! Deg of Freedom
Total Chi-Square Prob.

..

3748.671
1296.000
0.000

RELIABILITY INDICES

Separation Index 0.337

========="'=="'

LIKELIHOOD-RATIO TEST

Chi-Square
Degrees of Freedom

,,

POWER OF TEST-OF-FIT

Power is TOO LOW
[Based on Sep. Index of0.3371
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figure 7 .5. Student response patterns to item 56 of the data analysis of'Accepting Human Weakness'
religious education items showing 'person location' and 'line of best fit'.

I0059 Descriptorfor Item 59 Location • -0.77� Residue.I • 1 .984 Chi Sq Prob • 0.000
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Figure 7.6, Student response pattems to item 59 of the data analysis o f 'Discovering Human
Potential' religious education items showing 'person location' and 'line o f best fit',
The analysis of the responses to the 'How Catholics Accept thei r Potential' items did

not produce a 'lop quality' scale and, in this sense, is similar to the previous analyses,

The results that indicate that the students do perceive that these items represent a different
16)
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'type' of knowledge and so respond in a manner that is less ordered than the conceptual

model predicted. This outcome is significant and warrants further investigation in

subsequent research.

The reason for the absence of a 'top quality' scale in the data is further evidenced in

Figures 7.6 and 7.7. These figures show the location of student responses to individual

items com pared with a 'line of best fit' generated from the Rasch analysis which indicates

·the conceptual location of student responses had the responses produced a 'top quality'

scale. As can be seen in each instance, the location of actual values does not correspond
sufficiently closely to the conceptual model.

summary of findings

The findings of the Rasch analysis can be summarised, for clarity purposes, with

the folloWing brief statements:

1 . The Rasch analyses indicate that a scale can b e created with a good Item
Separation Index,

2 . The Rasch analyses indicate that a proper linear scale to the standard required by
Rasch measurement experts can not be created, suggesting that,

a. student responses to the items are not conceptually ordered;

b. the validity of the Rasch-created scale data is compromised.

3. Extensiv e efforts to resolve this issue are not successful, but the patterns evident
from t' he Rasch analysis do assist with an understanding ofstudent beliefs of

learning
in religious
education and science,
.
,· '

4. Generally, the order of difficulty, from easy to hard of the religious education
_,,, .,-

·5.

i��ms is; I. recall, 2 . evidence, 3. other and 4. trust,

Generally, the order of difficulty, from easy to hard of the science items is; 1 .

. recall, 2 . evidence, 3. trust and 4. other,

6. - The absence of a 'top quality' scale is not isolated to the religious education
·r·-

items alone, as similar problems occurred with the science "items;

.·<]
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7. Irrespective of the nature ofthe religious education items (sections A, B, C, or
0), or the science iiems, ·the respons�'of the studenls does not produce a 'top

qu:i\ity' sC:ile,

,.,·._

- - ·:.

8. The Person Location Statistics for individual items, when compared to the 'line
ofbcsl fit' generated by !he RUMM programme indicates a broad range of
responses lo items, whose fit to the measurement model is not suffici1mtly good;
9. Further research into the student!I' metacognition and epistemology of 'bclier.of
content based on evidence is necei.sary.

"

,:,·

,

'"

CHAPTER EIGHT
SUPPLEMENTARY RESULTS FROM THE REFERENCE GROUP
Jntroduction
The stt\ll'turc or the questionnaire reflects the initial conceptual model orthe
difficulties or the 59 religious edutation stem items and the 37 science stem items ordered
from easy to hard. ll1e ordering orthe items provides a logical structure for the
questionnaire that enables the student responses to the ordered items to be analysed
within the framework or the measurement model. The analysis or the survey results
though, provide data that conflicts with the initi:il conreptual model and the underlying
assumptions made regarding the ordering or the item�. ll1e results indicate that the
students are not responding to the items in a manner that is consistent with the initial
conceptual model. A detailed investigation or the ;,attem of individual students' response
patterns is therefore necessary. While an investigation of the pattern or individual student
responses would provide an additional level of understanding of the data, an
undentanding of the thinking behind the student responses would only be possible by
talking to iniJi\•idual students about their responses. As the responses to the questionnaire
arc anonymous, a Reference Group of 19 year 1 1 students from one of the study schools
was convened.

The Reference GrQ!!1!
The problems associated with convening a Reference Group (regular meetings, in
depth discussions and the need to have all members present for each meeting) precludes
purely randomly selected students. As has been described above, the Reference group
was fom1ed from a larger group of randomly selec1ed students from one of the 'test'
colleges. The students were given the opportunity to withdraw from the Reference Group
before the discu.�sions hegan, leaving the 19 willing students 10 fom1 the Reference
Group. The author rccog11ises Iha! 19 students may not necessarily he a representative
group of the 1418 students who participated in the initrnl questionnaire and that the 19
IM

students involved in the Reference Group do not represent a purely random sample. To
ensure that the 19 students involved in the Reference Group do not represent an
anomalous grouping that in SC'me way hold extreme views divergent from the study
population a detailed analysis of the students' faith profile was completed. The purpose
of the reference group was to delve more deeply into the thinking behind the student
responses to the items to add infonnation to the patterns evident from the data analysis
rather than provide a representative sample of comments and responses.

Qualitative data analysis
The methodology utilised for the Reference Group was an open discussion fonnat
based on items that the Rasch analysis indicated are easy and hard to believe. Taking
each item in tum, the �tudents were asked to consider, firstly, whether they felt the item is
easy or hard to believe and then, secondly, why they thought it easy or hard to believe.
After a period of time to consider their responses the students were asked whether they
had sufficient time to consider their response and then were asked to share their
responses. The Reference Group met three times and their responses were recorded for
subsequent transcription and analysis. The author's involvement in the Reference Group
was strictly limited to keeping the discussions on track and, at times, prompting students
to clarify their reasoning.
The student responses were analysed utilizing the process outlined by Hubennan and
Miles (2002). 1l1ree levels of responses were analysed. One, each question was analysed
for its content to detem1ine central themes tliat may be present in the responses so that
categories of responses could be identified; Two, the responses were also categorised
according to the students' stated 'faith profile' and three, on the basis of whether the
items were easy or hard lo belie\'e. Through this process, three categories of responses
were created.
Once all responses were categorized and the central themes noted, the responses were
read an,t rc·read to ensure that the identified themes were true to the student responses,
This process of comparing responses between the three categories and within each of the
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categories involved looking for similarities and differenLes between the responses. In this
manner. the categories of responses were refined to the point that the data could be easily
reported and the central patterns of responses described.

Faith profile of the Reference Group
To gain an insight into the Reference Group students' religious background, the
students were asked two initial questions. The first question was · "How strong would
you say is your belief in God?" The students were asked to indicate the 'strength' of their
belief on a five-point scale where 1 represented "not at all", 2 represented "not sure", 3
represented "somewhat strong", 4 represented 'quite strong" and 5 represented "very
strong". The question "How strong would you say is your belief in God?" was deemed
important to ascertain because it was felt that the strength of a student's beliefin God
may have an effect on that student's responses to the questions in the main survey. A
student with a very strong belief in God, for example, may indicate that it is quite easy to
believe in the religious education items. The student with a very strong belief in God
may percei\' C explanations given by the religious education teacher as clear evidence that
the item is true. A student who has no beliefin God at all, on the other hand, may not
perceive the teacher's explanations as evidence at all. This question was also asked to
ensure that the students in the Reference Group have a wide religious background and
thus could be accepted as representative of the study population. The propensity of
students to accept evidence as proof that something is indeed true is apparent in many
aspects of teaching. and is not limited to the content of religious education. For example,
a student in a health class who has a strong belief that smoking is dangerous to your
health may easily accept the 'evidence' presented by the teacher. A student with the
opposite belief would find the same evidence less convincing.
In response to the question - "How strong would you say is your belief in God?" one
of the students indicated that he/she tlid not believe in a God at all, six indicated that they
arc not s\Lre that a God exists, five indicate that their belief in God is 'somewhat strong',
six Indicated that their be\icf in God is 'quite strong' and 1wo indicated that their belief is
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'very strong'. The pattern of responses to this question indicates that the students in the
Reference Group represent a broad spectrum of faith commitment, and in so doing, may
be representative of the 1418 students in the main survey.
The second question the students were asked was - "If you believe that God exists,
how strongly would you say this belief affects the way you live your life. This question
was deemed to be important because it was felt that belief and action might r,ot
necessarily be strongly correlated. Students who say that they have a strong belief that
God exists may not feel that this belief affects their lives. Students may thus act in a
manner that docs not reflect their beliefs. Such students may respond quite differently to
the questionnaire items than the students who do believe in God and do believe that their
belief in God affects the way they live their lives.
In response to this question, one student indicated that his/her beliefin God does not
affect the way he/she lived his/her life. This student indicated that he/she is 'not sure'
whether he/she believes in God. Five students indicated that they are 'not sure' whether
their bdicf in God affects they way they live their lives. Of these five students, three
indicated that they are 'not sure' whether they believe in God, and hence, their response
to the question regarding the effect of a belief in God on their life choices closely reflects
the strength of their belief in God. Two ofthe five students indicated that th�y see their
belief in God as 'somewhat strong'. Nine students indicated that their belief in God
affected the way they Jived their lives 'somewhat'. Two students indicated that their
belief in God as 'some what strong' and another two as 'not sure'. Four students
indicated that their belief in God is 'quite strong' indicating that their belief in God is
'stronger' than the impact of this belief on their lives and one student indicated that
his/her belief in God is 'very strong'. Four students indicated that they believe that the
affect of their belief in God on their lives is "quite strong'. Three of these students have a
'quite strong' belief in God and one indicated that their belief in God is "very strong'.
Seven students indicated that their belief in God is 'stronger' than the affect of this
belief on their lives. Two indicated that the affect of their belief in God on their lives is
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'stronger' than their belief in God and ten students feel that the strength of their belief in
God i�. about the same as the strength of the affect of this belief on their lives.
The pattern of responses to this second question indicated that the students in the
Reference Group represent a broad spectrum of faith commitment, and may therefore be
considered as being a representative group of the

1418 students in the original survey.

Student responses
Reasons from the Reference Group
TI1e use of a selected sample of specific items from the questionnaire provides the
basis for discussions with the students from the Reference Group to gain an insight into
the students' reasoning for their responses to the items. The results of these discussions
enabled a considered response to the differences between the conceptual ordering of the
items and the observed ordering of the items. A more generalised outline of the
discussions that arose in the Reference Group will then follow providing additional '
support for the conclusions evident from the specific example described. To distinguish
the responses of the Reference Group students from the student responses to the open
ended questions, the Reference Group students will be tagged with the code 'RO'
followed b y an identifying number, eg RG # I and so on.
Item

13 (Moral conscience does not detennine what is right and what is wrong) is

shown to be one ofthe easy items by the Rasch analysis. There is general agreement,
within the Reference Group, that one reason students say the item is hard to believe is
because students believe that an individual can decide what is right and what is wrong
and that i t is not moral conscience that detennines what is right. One student i n the
Reference Group, while stating that "My moral conscience detemiines for me what is
right or wrong", recognised that this belief could result in divergent views, as to morality,
with the statement, "Sometimes what I believe is right or wrong conOicts with the beliefs
of others" (RG Student II I). Another student (RG Student 11 2) explained that stem item
I 3 is hard to believe because "you can justify it in your head, you feel that it is right",
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supporting the opinion of student RG# t, suggesting that some young people do believe
that their conscience is the detennining factor in deciding what is right or wrong.
The proportion of students in the Reference Group who feel that item 1 3 is indeed
hard to believe is very similar to the 62% of the students who indicated in the
questionnaire that they do not believe that stem item 13 is true. The Reference Group
students who find stem item 13 diflicult to believe represent a full spectrum of religious
commitment, including several students who feel that they have a very strong belief in
God, and that their belief has a strong influence in their lives, several whose belief in God
is strong, some who are not sure whether God exists, and two who indicated that they did
not believe in a God at all.
An equal number of students in the Reference Group feel that stem item 13 is easy to
believe. These students explain that one's conscience can't possibly determine what is
right or wrong because "we learn from others as we grow", in particular our parents, who
"teach us what is good and bad" (RG Student # 3), that "people may not have a correct
sense of morality" (RO Student # 4), and several, who point out that "people have
different opinions about what is right and wrong", and that some people's consciences are
not correctly formed. The Reference Group students who find item 1 3 easy lo believe
also have a broad range o f religious commitment, including those who have a very strong
belief in God, those with a strong belief in God, and those who arc not sure (no students
in this group said they did not believe that God exists).
The Reference Group discussion clearly indicates that students can have very
divergent reasons for believing a particular item. Students hold strong reasons why they ·
believe that the item is true or not and are able to verbalise their reasoning. Although
Item 13 is classified as an easy item in the Rasch analysis, those who feel that it is
actually a hard item to b elieve have sound reasons for this belief. If the responses evident
in the Reference Group are representative of how the study population responded to the
items, tht: absence ofa 'top quality' scale can be understood in the context ofstudent
metacognition. Those who think that Item 1 3 is easy to be!:-:vc have sound reasons for
this belief, as do those who feel that it is hard to believe. An objective observer may
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argue the merits ofthe students' logic and challenge its basis. Nevertheless, the students'
perception that their reasoning is valid cannot be ignored.
Item 27 - "God seeks to protect people against behaviours that prevent them from
following their vocations" is one of the 'hardest' religious education items to believe,
with 27% of the 1418 students surveyed indicating that they believe that the item is true.
Five (26.3%) of the students in the Reference Group said that they find this item easy to
believe.
Of the group of five students who indicated that they are 'not sure' whether a God
exists or not, indicated that they find the item hard to believe. Student RG#J explains the
reason for saying the item is difficult to believe because "I don't believe he (God) does
(seeks to protect people against behaviours that prevent them from following their
vocations) because he leaves people alone to do their own stuff'. Student RG#5's reason
for saying that the item is difficult to believe is "well I haven't actually experienced any
ofGod's work". Student RG #4's reason for saying that the item is hard to believe is " I
don't believe that God exists. I have to see him to believe he is true". In the three cases,
the students said the item is difficult to believe essentially because of' lack of evidence to
the contrary, in that, student RG#3 believe God leaves people alone and so does not help,
studenl RG#S has not experienced any evidence to suggest that God actually does help
people, and student RG#4 has no evidence that God exists in the first place.
Ofthe five students who felt that their beliefthat a God exists is "somewhat strong",
three indicated that item 27 is easy to believe. One of the students (RG Student II 9)
could not give a reason but merely said "I just feel that it is true". The other two
students' reasons for believing that item 27 is easy to believe seemed to be based on a
belief that God does exist and their perception that "God wants us to be happy. He helps
us follow our vocation, not prevents us from finding it" (RO Student # 11 ). Of the two
who said that item 27 is hard to believe, one student's reason is similar to those described
above - "I don't experience God on a personal level" (RG Student 1110) and hence find it
difficult to believe that God "seeks to protect people". The second student who said that
believing that item 27 is hard based her answer on the fact that, as "we all make our own
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judgments and some people never fulfill their vocations" (RG Stud�nt #8). God can't be
seeking to help people otherwise people would fulfill lheir vocations. Of the eight
students who felt that their belief that a God exists is "quite strong" or "very strong", two
said that item 27 is easy to believe. Beth students (RG Student #17 ari RO Student #18)
based the reasons for their belief on the fact that "throughout the bible God places
messages in stories that show how God wants people to work and strive for their
potential". One of the students who felt that his beliefthat a God exists is "quite strong"
explained why he felt that item 27 is hard to believe through a series of questions - "why
do you see people Jiving on the street and people dying of disease and lack of food,
people that die from overdoses etc. What about the people that rape or kill? What about
their vocations? Why doesn't God help them?" (Student RG#l4). Another student who
also feels that her beliefthat a God exists is "quite strong" explains why she found item
27 difficult to believe. She said "I find this hard to believe because how could God do
this when there are so many people in the world and how often do people know what God
is intending for them and sometimes don't fulfill their vocation. Also, how could God
communicate or show that he's protecting people against behaviours that prevent them
from their vocations and ifhe does give a sign, how will they know?" (Student RG#l2).
While item 27 is one of the 'hardest' religious education items to believe, the students
in the Reference Group who do say that it is easy to believe have 'reasons' why they feel
that the item is true and easy to believe. Similarly, the 73.7% of the students in the
Reference Group also have their own 'reasons' why item 27 is hard to believe. In each
case, the reasons the students give for their belief that the item is easy or hard to believe is
predominantly (only one student's reason is " I just feel that it is true") based on the
'evidence' their life experiences have given them. To two students in the Reference
Group, bible stories are sufficient evidence, while others could not accept this as
evidence. Some students point to the bad things that evil people do as evidence that God
does not seek to protect people against behaviours that prevent them from following their
vocations. Others point out that despite the presence of evil in the world, God "wants us
to be happy and so seeks to help us always." (RG Student #7). Again, while some
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students said that they have seen no evidence ofGod seeking to help people, those who
find item 27 easy to believe could not understand how these students have not seen the
evidence of God helping people to follow their vocations. While all the students who
said that they find item 27 easy to believe also indicate that their belief in God is
"somewhat strong", "quite strong" or "very strong", a strong level ofbeliefin God does
not automatically result in students finding the items easy to believe. Finding item 27
easy to believe seem to be based mostly on the students' acceptance of life experiences as
evidence that item 27 is true.
The findings from the Reference Group discussions provide valuable insights into the
thinking behind the students' survey responses, particularly where those responses do not
reflect the conceptual ordering of the items.
St�dent RG/1 1 8 indicates that he feels that his belief in God is "quite strong" and that
his belief in God docs affect the way he lives his life. On the basis of his 'strong'
religious commitment and on the basis that he said that item 27 (one of the hardc�t items
to believe) is easy to believe, it may have been assumed that he would also find it easy to
believe the other hard items are 'easier' still to believe than the items that are deemed to
be easy to believe. This is not the case. The student was not able to say that he is able to
believe any of the other hard items (items 29, 7, 36, 13, 17, 45, 15, 16, and 8) discussed
by the Reference Group. The reason he gave is "we can't see God helping us". This
statement seems to indicate a lack of consistency in his responses because he is very clear
that the rea�on he finds item 27 easy to believe is because "the bible says that this is true"
(student RGll 18). In addition to this apparent 'anomaly', student RGIII 8 said that he
finds two of the easy items (Item 51 - "the seventh commandment means respecting the
property of others" and Item 53 - "the fifth commandment forbids the deliberate killing
ofhuman life") difficult to believe because he "did not understand what the item actually
meant." After further discussion within the reference group, the other students were able
to provide a clear enough explanation as to the meaning of the two items in question.
This discussion then enabled student RG# 18 to revise his initial statement, but his first
response indicates a possible source of the inconsistency evident in the survey responses.
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This type ofresponse is quit•; ..:ommon in the discussions of the Reference Group. A
typical example of this thought process at work is student RG#1 5 who believes that item
40- "God demands respect for human life through the fifth commandment (don't kill)· is
hard to believe because "God may demand, but no one listens" {RG Student #15).
Student RG/1 1 5 happily changed her mind after the other students explained that 'it didn't
matter that no-one listens!'
The pattern of responses of the Reference Group to the items under discussion
indicates no clear relationship with the students' personal stalements of their faith
commitment. Students, who said they have a strong faith, and that their belief in God
influences their lives, are no more likely to indicate belief in the religious education items
than the other students. The absence of an apparent relationship between digious belief
and belief that items from the religious education course are true, indicates that the
students do not merely accept the veracity of the content of the religious education course
on the basis of' faith' or because they are active Catholics. Student responses indicate
that their acceptance of items from the religious education course is based on reasoning
founded on personal experiences and evidence.
RG Student # 1 8 demonstrates similar inconsistencies in the pattern of his responses
for the science items. He is able to say he believes that some of the hard science items
are true, but at the same time is not able to say he believes some of the easy science items.
For example, one of the 'hardest' science items to believe is item 3 7 - "the speed of light
is about 300 million meters per second", with 1 1.4% of the students saying they did not
believe that this item is true. RG Student # 18 said that this item is easy to believe
because "when you make a light come out, we can see it go very fast". Despite the lack
of logic in this reason, the student appeared to be quite sincere and believes that his
'logic' is valid and that the 'evidence' he has experienced in his life is evidence enough to
make item 37 easy to believe.
RG Student # 1 7 indicates that all science items, discussed by the Reference Group, are
easy to believe. For a number of the science items his 'reason' for believing that the item
is easy to believe is because " Mr ... taught me that last year" (student RG#l7). For one
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item, number 5 - "an atom is made up of protons, neutrons and electrons", the student
states that "I don't know exactly what an atom is, but last year I learned a scientific
theory from my year 10 science teacher that this is true" (student RG#! 7). This student's
comments mirrors the results of the survey responses which indicates that students are
prepaT·!d to believe that science content is true on the basis of what their teacher says but
are not .:r.uite so 'trusting' of their religious education teachers.
'fhe 'reasoning' used by students to justify their belief that the science and religious
education items are true appears to be very similar in that the reasoning used to justify
belief is often objectively not logical or indeed valid -"I believe that the speed of light
is .... because of how quickly a light turns on" is typical of the reasoning used The
Reference Group discussion therefore reveals a level of metacognition that can account
for the absence of a 'top quality' scale in the Rasch analysis. It would seem that belief
that items are true - both the religious education and science items - can be a very
personal variable that relates to the individuals' experiences of the world around them.
Individual students may therefore not respond to the questionnaire items in a manner
predicted by the conceptual model or the overall patterning evident in the Rasch analysis.
Students who have high scores may have (to themselves) sound reasons why they cannot
believe the easy items and those with low scores may have sound reasons why they can
believe hard items.

Summuy of findings
The discussions with the students from the Reference Group allows an insight into the
thinking behind the results of the data analysis, and thus enabled a clearer explanation for
the absence of a 'top quality' scale, and provided additional data lo respond to the
research questions established for this thesis. A brief statement of each of the findings
provides a useful summary for the reader.
I.

Students' beliefs in the content of the religious education course are often
relianl on evidence. such as life experiences and so on;
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2.

Some students arc prepared to say that they believe that a religious
education item is true, based on statcmen� such as "I just feel that it is
true", indicating belief on the basis of faith;

1_-·J .

Smdents strongly declared that many of the science items are true on the
basis of evidence;

4.

The 'evidence' the students referred to as 'proof that a particular
religious education or science item is true, is at times more closely akin
to a 'half-truth' than genuine evidence itself, and yet, the student is
genuine, and is firm in his/her belief that the evidence proffen�d indicates
the veracity ofthe item;

s.

In the case of the science items, the belief that the items are true is based
on faith in their teacher, while the faith that the religious education items
arc true, tends to be more based on an 'inner feeling' that the item is true.
The reliance on faith is strong in both instances, but the source of that
faith is quite different. The students commented on this difference, often
referring to their perception that the religious education teacher did not
accept the veracity of the religious education content, but taught the
subject because they are paid lo do so. The science teacher, on the other
hand is somehow different, and only taught what is true;

6.

Students rely on a broad range of 'reasoning' when justifying their belief
in 'knowable content'. The reasons appear valid to the student. but after
discussions with, and clarifications from, other students, the strength of a
student's conviction often wavered;

7.

Some students 'saw' evidence through 'eyes of faith', while other
students could not 'see' the 'evidence' proffered in the same light;

8.

The students' perceptions of the validity of the items, indicates that they
treat the religious education items quite differently to the science items,
'seeing' the later as representing objective concrete knowledge, while the
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validity of the fonner is perceived as relying on a personal faith stance;
and,
9.

The students linnly believe that their responses to the items are reasoned
and logical. The reason for the absence of an on.kred response to the
items appears to be the result of a 'faith' dimension. For example,
students, who said that they do not believe in God, find it very difficult to
· indicate that they believe any of the easy items that refer to God.

!I
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CHAPTER NINE
, RESEARCH QUESTIONS, DISCUSSION, SUMMARY OF FINDINGS AND
IMPLICATIONS
The results of this study, as set out in chapters five to eight, indicate that a clear
response to each research question can be made. In this chapter some discussion about
student beliefs is presented and then the research questions are answered and discussed.
This is followed by a discussion of the implications of the findings of this study, as they
relate to classroom teachers and educational theorists.
Problems with student belief
The students' responses to the open ended questions in the questionnaire a1:i'd during
the discussions with the Reference Group indicate that student belief patterns may not
reflect a logical or ordered pattern. The pattern of responses which supports the research
(Pajares, 1992, Hogan, 2000) indicates that some students may not be able to discern the
difference between knowledge and belief. A second observation reflects the work of
Hofer andPintrich (1997) and indicates that some students' beliefs regarding the nature
ofknowledge can affect their learning behaviour.
One problem relates to some students' comprehension ofthe nature ofknowledge.
Some students indicate that they believe that scientific knowledge is concrete, and as
such, is factual which supports the research (Talbot, 2000). These students may not
understand the difference between scientific fac\, hypothesis or proposition and nor may
they fully understand the part belief plays in scientific endeavour and as a result of this
understanding respond to the questionnaire items on this basis. As a result of these
epistemological beliefs the response of students to science content may be that they
believe that most science items are factual, and that they believe that the items are true
because they believe that they have evidence that the items are true. The students may
not have actually been provided with evidence (ie. it is probably not possible to
demonstrate the speed oflight in the classroom and yet almost 30% ofthe students
indicated that their teachers did show them the evidence to Pfi,/� that this item is true).
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In this manner knowledge may be seen as a subjective construct that is more closely
aligned to what one would nonnally presume is belief.
The close link between belief, epistemology, knowledge and learning, that appears in
the students' responses, relates to the interconnection between belief that content is true
on the basis of having evidence, beliefbased on trusting a significant other (teacher, text,
parent) or believing that something is true 'just because it is". Some students appear to be
more open to accepting that something is true because they "can see it" (ie. one student
conunented that they 'know' that the speed of light is 3 x 10! mis because they can see
light travelling quickly when you flick on the switch!). Other students appear to realise
that some things cannot be proven in a classroom, but are prepared to believe that the
item is true because they trust their teacher to teach the truth, while others just accept it as
true purely on the basis of 'faith'. In this manner belief that science content is true can
sometimes be like belief that religious education items are true.
The· Rasch measurement model calibrates the item difficulties, the item perspectives
and the �erson measures on the sami.,'scale and enables the differences in perception of
belief to be measured.

Research questions and discussion
Research questions 1 and 4: What 'knowable content' from the religious education and
science courses do students recollect being taught?
.Of the 1418 students surveyed, only 170 could recall being taught the majority of the
fCligious education items while 539 students are able to recall the same level of the
science items. The results of the analysis of the data indicate that the ability to recall
religious education items is far lower than the ability to recall science items. ThiS' result
supports the findings of Barry and King ( 1993), MacDonald ( 1988), Moore (1991) and
Dorman (1995) and Cox (1996) who indicated that students tend to put less effort into
learning in the religious education classroom than their other subjects. The r..:sults also
support the findings ofOzorak ( 1989), Reich (1997), Puolimatka and Tirri (2000),
Sto111enwerk (1999) and the NCEC (1991) who indicated that students do not value
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religious education and as a result do not invest significant time and effort into learning
the content ofthis subject.
Although the results of the analysis suggest that the students perceive that the religious
education items are generally harder to recall than the science items, the two sets of items
are not discontinuous. The results indicate that 37 religious education items are as easily
recalled as 16 of the science items, The model predicts that not only would the
'knowable content' of the religious education items be perceived differently to the
'knowable content' of the science items but that the 'knowable content' of the religious
education items would be more similar to the science items than the 'less knowable'
religious education items. The results of the analysis have support this.
Research questions 2 and 5: What 'knowable content' from the religious education and
science courses do students believe on the basis of evidence?
The level of belief ofthe science and religious education items are different. An item
such as "Human blood contains white blood cells that help fight disease" (Science Item #
1) is more easily accepted as true than items such as "God offers salvation through the
sacraments" (Religious Education Item #47) because the fonner can be more easily
demonstrated in the classroom to the students than the latter. The Rasch measurement
model allows for a 'value free' comparison of such different items and calibrates item
difficulties on the same scale together with the person measures.
Of the 170 students who indicated that they could recall between 83% and 100% of
the religious education items, 160 students indicated that they believe an average of 39%
of the items as a result of having been provided with evidence. These students not only
could recall the highest number ofreligious education items, but they also indicate that
they believe (as a result of having been provided with evidence}, the highest percentage
ofany of the categories of recall. Of the 539 students who indicated that they could recall
over 83% ofthe science items, 469 students also indicated that they believe an average of
53.8% ofthe items as a result of having been provided with evidence during the teaching
of those items. Not only is the number ofstudciill: �ho can recall 83% or more of the
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science items much larger than the numbers who can recall a similar number ofthe
religious education items, but the number of students who believe that the items are true
(as a result of having been provided with evidence) is larger, and the average number of
items that these students believe shows a similar level of difference.
At each level of recall the difference between the levels of belief in the religious
education and science items is quite evident. Fewer students are grouped into the
categories that represent lower levels of recall of the science items than are represented in
the same categories of the religious education items.
There was a tendency for the students with increasing levels of recall, to indicate
higher levels of belief (as a result of having been provided with evidence) of the religious
education items. The students who could recall the fewest items indicated that they
believe (as a result of having been provided with evidence) on average 16.8% of the
items, rising to 39.0% of the items when they could recall between 83% and 100% of the
items. A similarpattem appears in the levels of belief that the science items are true, in
that as the level of recall increases, the level ofbr;:\ief also tends lo increase.
By grouping the students into categories of increasing percentage ofitems believed,
another difference between the responses to the religious education and science items is
apparent. There are 575 studen!5 (41 %) who indicated that they believe (on the basis of
evidence) less than 29% of the science items while 1060 students (75%) indicated belief
in the same percentage of religious education items. There are 214 students who
indicated that they believe (on the basis of evidence) over 83% of the science items and
only 4 students who indicated that they believe (on the basis ofevidence) the same level
ofreligious education items, The numbers of students who indicated that they believe the
science items on the basis of evidence tends to remain fairly constant across the
categories of belief. The contrast in the data of belief in the science and religious
education items is once again quite clear.
Although the results ofthe analysis support the view that the students perceive that the
religious education items are harder to believe than the science items, the two sets of
items do not fonn two discontinuous sets of data, The results indicate that 29 religious
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education items are as easily believed as the science items. The model predicts that not
only would the 'knowable content' ofthe religious education items be perceived
differently to the 'knowable content' of the science items but that the 'knowable content'
of the religious education items would be more similar to the science items than the 'less
knowable' religious education items. The results of the analysis have supported this.
The results ofthis thesis support the findings of previous research by Pajares (1992),
Hogan (2000), Kardesh (1996) and Hofer & Pintrich (1997) who suggested that
knowledge and belief are closely intertwined, and as a result, 'scientific knowledge' is
seen as concrete knowledge. As such, there is a prevailing tendency to believe the
content of the science classroom (Carey, 2001, Radford, 1999, Cush, 1999, Bell et al.,
2000).

Research guestions 3 and 6: What 'knowable content' from the religious education and
science coµrses do students believe on the basis of faith?
The level of belief of the science and religious education items is different. An item
such as "Human blood contains white blood cells that help fight disease" (Science Item#
1) is less easily accepted as true on the basis of faith than items such as "G�d offers
salvation through the sacraments" (Religious Education Item #47) because the latter can
be more easily explained in tenns of faith to the students than the former. In this study,
faith is subsumed in answers as 'belief for reasons other than evidence and trust' and, in
this section, results for the three types of answers are composed. The Rasch measurement
model allows for a 'value free' comparison of such different items in tenns of their
'difficulty' on a linear scale.
When considering the basis of their belief in the religious education items, the
responses of the students tends to be fairly equal in each of the three categories of belief.
This pattern of response is evident in each of the categories of recall but one example can
demonstrate the typical pattern. The students who could recall the majority of religious
education items indicated that they believe 39% of the religious education items (as a
result of being given evidence), 21.5% of the items (as a result of trusting their teacher),
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,, ,

., ,

21 .4% (for some other reason), and 13.6% students indicated that they do not believe any
of the items.

By contrast, a diffe rent pattern i s evident i n the student responses to the science items.

The tendency was for a majority of students i n each category of recall, to indicate that

they believe (as a result ofbeing given evidence) a majority of the ii:ems. For ex.ample, in
the highest category ofrecall of science items, the students indicated that they believe

53,8% (as a result of being given ·evidence),26.8% (as a result oftrusting their teacher),

8.4% (for other reasons) and 3.2 % of the items are not true. A similar pattern of belief is
apparent i n the remaining six. categories of recall.

A similar number of students, 893 students and 863 indicated that they believe_ {on the

basis of trust) less than 2 9% of the science items and religious education items

respectively. There are53 students who indicated that they believe (on the basis of trust)

over 83% of the science items a n d only l t students who indicated that they believe (on

the basis of �st) the same level of religious education items. There are 1232 stu1,ents

who indicated that they believe (on the basis of trust) less than55% of the science items
and 1344 who indicated the same level of belief (on the basis of trust) i n the religious

education items. There are 186 students who indicated that they believe (on the basis of

trust) more than 55% of the science items and 74 who indicated the same level of belief

{on the basis of trust) in the religious education items. The contrast in the data of belief in
the science and religious education items is once again quite clear.

A similar number of students, 12 1 1 and1 093 indicated that they believe (for other

reasons) less than2 9% of the science items and religious education items respectively.

There are 12 students· who indicated that they believe (for other reasons) over 83% of the
science items and only 8 students who indicated that they believe (for other reasons) the

same level of religious education items. There are 1392 students who indicated that they

believe (for other reasons) less than 55% of the science items and 1364 who indicated the

same level of belief (for other r easons) in tlie religious education items. There are26

students who indicated that they believe {for other reasons) more than SS% of the science
items and54 who indicated the same level of belief (for other reasons) in the religious
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education items. The contrast in the data ofbelief in the science and religious education
items is once again quite clear.
Generally more students indicated that they believe more science items on the basis of
evidence and trust than indicated belief in the religious education items for those two
r�sons. Fewer students indicated beliefin the science items on the basis of 'other'
factors (faith) but more students indicated that factors other than trust and evidence are
the reason they believe in the religious education items.
Although the results of the analysis support the perception that the religious education
items are harder to believe than the science items, the two sets of items do not form two
discontinuous sets of data. The results indicate that 39 religious education items are as
easily believed as the science items. The model predicts that not only would the
'knowable content' ofthe religious education items be more difficult to believe than the
'knowable content' of the science items, but that the 'knowable content' of the religious
education items would be more similar in difficulty to the science items than the 'less
knowable' religious education items. The results of the analysis support this.
The results support previous research (Brickhouse et al., 2000) that indicii.ted that most
students appear to readily believe that content is true on the basis of the authority of their
teacher and their texts. The students' responses to the open ended survey qutstions and
in discussions (Reference. Group) indicated that there is a tendency for some students to
trust their science teacher to teach them what is true but to not trust their religious
education teacher. (There is a perception amongst some students th.it their religious
education teachers do not always believe the contentthey are teaching but teach the
content because it is their job to do so!)
}, .

Research question 7: Can students' recollection of 'knowable content' from the religious
eduCation course, their beliefs of this content as based �n evidence, and their beliefs of
this content as based on faith, be modelled and aligned on a scale from easy to hard, using
a Rasch Measurement Model?
The initial analysis with the RUMM program using all 480 items provides two clear
results. One, the Separation Item Index is excellent and two, the abserice of an acceptable'
scale at the highest level of Rasch measurement.
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The absence of a 'perfect' scale raised two issues. One, that the student responses to
the items are not consisten� in that some 'good' students are able to answer some hard
questions positively but are not consistently answering the easy questions positively, and
that some 'poor' students are able to answer some of the hard questions positively. Two,
the unidimensiooality of the scale, in spite of the excellent Item Separation Index is, as a
result, compromised. The absence ofa 'perfect' scale prompted a series of analyses in an
attempt to overcome the problem. Twenty-two separate Rasch analyses were done
without any success in being able to construct a proper interval-level scale, acceptable at
the highest level of measurement The separate analyses included the 185 science items
alone, the 295 religious education items alone, several subcategories that are evident
within the science and religious education items (biological stem-items and each of the
five categories within the religious education stem items), selected items that indicate
good individual item chi-squared probability in a combination of stem-items and/or a
selection ofitems (such as 'evidence' and 'trust'), and finally the elimination of
individual student responses that indicate extreme or random patterns. Despite extensive
efforts to reconfigure the stem-items and items themselves, in each ofthe twenty-two
analyses, t11e various test-of-fit statistics indicate that a 'perfect' scale was not possible in
any of the cases.
The findings of this thesis contribute to an understanding of the relationship of
epistemology across domains. While the research in this field is still inconclusive
(Schommer & Walker, 1997, Hofer & Pintrich, 1997, and Hogan, 2000), the results of
this thesis indicate that epistemology tends to not be constant across domains. There
appears to be a variation in the beliefs the students hold regarding the content of their
science classes and their religious education classes. In addition, the results indicate that
the students' epistemology of knowledge withill a domain also varies in that different
'types' ofreligious education knowledge are treated differently.
The literature also indicates that there is evidence that the complexity ofa students'
epistemology changes over time (Perry, 1970, Hofer, 1997, Baxter 1992, Kuhn, 1993).
The results ofthis thesis indicate that students are responding to the items diffel'ently.
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Some students were able to respond positively to the hard items and yet not respond
positively to the easy items. The possibility arises that students with different faith
experiences, different ll:..etacognition and a different epistemology may respond
differently to items. This result may require further investigation to clarify the
significance of this result.

The student belief scale
While the analysis does not result in a ' perfect' scale, other collaborative evidence that
arose from other phases of analysis supports the legit scale values. On this basis, a brief
discussion of the results of the Rasch analysis can assist with enhancing our
understanding of student perceptions regarding belief in the content of science and
.-,�

religious education items.
It is expected that the item-perspectives, in order of difficulty from easy to hard, would
. be 'Recall' (easiest)- this is reflected in the average logit value of -0.83 for the religious
education items and-1.63 for the science items, 'Belief- based on evidence'· reflected in
the actual average logit value of-0.06 for the religious education items and -0.76 for the
science items, 'Belief- based on trust of the teacher', 'Belief-based on other reasons'
and 'Non-belier at the 'hardest end of the difficulty scale. The results of the Rasch
analysis indicate that the conceptual ordering of the items is reflected in the students'
responses for the science items, but the actual ordering of the religious education category
items placed 'Belief- based on other reasons' third in the order of difficulty (logit value
of+0.01) no� fourth, and 'Belief -based on trust of the teacher' as the 'hardest' category
(logit value of +0.06) rather than third in the order of difficulty. As is explained above,
the results of the Rasch analysis can only be used as an indicator of a pattern. The
ordering of items, as indicated by the average logit values, is corroborated though, by the
percentages of students who respond to each item. The average percentage of students
who indicated that they could recall the 59 religious education items, (47.9%) being
higher than the average percentage who indicated that they believe that the items are true
(28.4%) indicates that on average, the students find it 'easier' to recall the religious
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education items, than believe that the items are be. The orderin g indicated by the logit
values of the other items is also suPPorted by the percentage responses to these items.

Tbe initial results of the Rasch analysis though do indicate that further analysis of the data
is essential, and that the students' response'to the religious education items is not only

different to what was expected, but also different to the students' responses to the science

items. Further research in this area will therefore be essential.

The Rasch analysis of the 480 items would allow a comparison of the religious

education and science items on a single scale of item difficulty, if it could be shown that a
'top quality' scale had been constructed. As no 'perfect' scale could be created, a

comparison of the religious education and science items on a single scale of item

difficulty relies on the collaborative evidence of the additional phases of analysis. The

results indicate that the student responses to the relig ious education items are different to

their response to the science items. The average legit values indicated fuat the students

find it 'very much easier' to say that they could recall the science items (legit value of -

r/

1.63) than the religious education items (legit value of-0.83). The results also indicated

that the students find it 'very much easier' to believe the science items (legit value of -

0.16') on the basis of evidence, than to believe the religious education items (legit value of
-0.06), and easier to 'not believe' the religious education items (logit value of0.49) than
to not believe the science items (logit value of1 .45). The results indicated that the

students find it 'harder' to believe the religious education items (logit value of0.50) on
the basis of trustthan the science items (lo git value of 0.01). As has been noted above,

the item category � 'Belief - based on other reasons' - is more important as a factor in the

students' belief of the religious education items (logit value of0.50) than it is for U1e

science items (legit value of 0. 79), not only as ;i',comparison of the level of difficulty, but
'
also as this factor ranks third in order of difficulty for the religious education items, and
fourth for the science items.

The Rasch analysis indicates clear differences in how students perceive the science

and religious education items. The differences though do not indicate that the two sets of
items represent discontinuous domains. The level of difficulty of recalling and believing
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approximately halfofthe religious education items is the same as many of the science
items. The structure of the religious education course indicates that items from sections
A and B ofthe religious education course represent 'knowable content'. The Rasch
analysis indicates that this is true and that the students perceive the items as such.
The range of logit values for the religious education items is actually less than the
range for the science items, indicating that the religious education items represented a
smaller range of difficulties of items and levels of acceptance than is evident for the
science items.

Student beliefpatterns of science content
A comparison of the students' perception ofthe level of difficulty of being able to
'recall' each science item and the level of difficulty of believing each item as the result of
'evidence', 'trust' and 'other' factors is possible using the results ofthe Rasch analysis
collaborated by the additional phases ofanalysis. (The Rasch analysis did not produce a
'perfect' scale for the science items. The conclusions discussed in this section are based
on the general patterns evident from the logit values and corroborative evidence from the
students' responses to the items.) The percentage of student responses to the items
closely mirrors the pattern evident from the logit patterns. In addition, the rank order of
the science items according to the logit values is almost the same as the rank order of the
items according to the percentage responses with a Spearman correlation co-efficient of
0.93 (N = 37) and a level of significance ofp < 0.001.
,'(

As the level of difficulty ofthe 'Recall' items increases, the logit values for the 'Do·,
not believe' items (I do not believe that the items are true) indicate two patterns. One,
that it is 'harder' to not believe the science items are true than it is to recall being taught
the item and two, that as it becomes 'harder' to recall science items, it becomes 'easier' to
believe that the items are not true, This second trend is also evident in the pattern of
logit values for 'other reasons' (I believe the items for 'other' reasons) is also evident.
The separation of the logit values for the five sets of stem items is quite clear, with
each set of lo git values becoming more 'positive' (ie indicating decreasing level of
1'9

difficulty) indicating that the results support the model. The model predicts that student
responses to the four 'belier items (I believe the items because of 'evidence', pecause I
'trust' the teacher, because of some 'other' factor or I 'do not believe' the item) would
indicate that it is 'easier' to believe the items because of 'evidence', somewhat 'harder' to
believe as a result of 'trust', harder still to believe the items for 'other' reasons and
'harder' still to 'not believe' the items.
Student responses to the science items indicated that not only is it 'harder' to believe
the science items, on the basis of'evidence' than it is to recall the item, but generally, as
items become 'harder' to recall, it also becomes 'harder' to believe the item on the basis
of evidence. Therefore, while the general trend ofthe order of difficulty of the 'recall'
and 'belief" (on the basis of evidence) fits the model, some individual item difficulties
indicate some minor variations to the model.
The logit values of the 'trust' items indicated little variation from easy to hard across
the range of items. The range of logit values is approximately 0.75, indicating relatively
small variations in the level of difficulty of the items. This pattern indicates that while
the items became 'harder' to recall, and 'harder' to believe on the basis of 'evidence', the
student responses to the items indicate that the level of difficulty of believing the items on
the basis of 'trust' is quite unifonn. While the correspondence between the order of
difficulty, as detennined by the legit values and the order as detennined by the percentage
values is not perfect, the strong similarities between the two sets of data suggest that the
conclusions drawn from the data can be relied upon.

Student beliefpattems of religious education content
The item-trait statistic indicates that the students' responses to the items do noi-fit the
measurement model but that corrob.orative evidence for the patterns evident from the legit
values do indicate that the patterns evident from the Rasch analysis may provide useful
data. The patterns evident using the percentage ofstudent responses to the items closely
mirrors the patterns evident from the logit values, and in addition, the rank order of the
religious education items according to the legit values is almost the same as the rank
190

';>'

order of the items according to the percentage responses with a Spearman correlation co
efficient of0.64 (N = 59) and a level of significance ofp < 0.001.

A comparison of\evel of difficulty ofthe religious education and science items
Despite the conc:im that the Rasch analysis failed to generate an item - trait statistic
that would indicate that the students' responses to the items were influenced by a single
trait, it did seem that a dominant trait (involving both science and religious education)
was present. The proportion of observed variance considered to be true was 90%, and is
high. This statistic, together with the clear similarity between the patterns evident from
the logit scale values corroborated by the percentage responses, suggests that the Rasch
analysis does add to the results of this thesis.
By ordering the 'recall' logit values from easy to hard, a comparison in the degree of
difficulty of the scienc<! llems and religious education items is possible. The logit values
for the 59 recall religious education items range from -1.53 to -0.01, while the logit
values for the 37 science recall items range from - 2.63 to -0.64. The clear separation of
the two sets oflogit values indicates that the level of difficulty of the recall religious
education items is perceived as being more difficult than the level of difficulty of the
recall science items.
The logit values for the 59 'belief on the basis of evidence' religious education items,
when ordered from easy to hard, range from -US for the 'easiest' items to +0.67 for the
'hardest' item while the logit values for the 37 'belief on the basis of evidence' science
items, when ordered from easy to hard, range from-1.71 for the 'easiest' items to
approximately-0.03 for the 'hardest' item. Again, the clear separation ofthe two sets of
logit values indicates that the level of difficulty ofthe religious education items is
perceived as being more difficult than the level of difficulty of the science items
The logit values for the 59 'beliefon the basis of other reasons' religious education
items, when ordered from easy to hard, range from-0.52 for the 'easiest' items to +0.49
for the 'hardest' item (Figure 6.9). The logit values for the 37 'belief on the basis of
trust' science items, when ordered from easy to hard, range from +0.19 for the 'easiest'
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items to approximately +1.5 1 for the 'hardest' item. Generally, the level of separation of
the two sets of items increases from 0.7 logits for the 'easiest' to 1.4 logits for the

'hardest' items. The pattern indicates that students perceive that the difference in level of

difficulty in believing the items on the basis of 'other' reasons tends to increase as the

items become 'harder' to believe. The difference in the level of difficulty between the

religious education and science items for this category of belief is quite high, being the

second highest average (0.77 logits) difference.

The logit values for the 59 'do not believe' the religious education items, when

ordered from easy to hard, range from -0.47 for the 'easiest' items to +2.00 for the

'hardest' item. The logit values for the 37 'do not believe' the science items, when

ordered from easy to hard, range from +0.66 for the 'easiest' item to approximately +2.41

for the 'hardest' item. This pattern indicates that the students perceive that it is 'easier' to

believe that the religious education items are not true than it is to believe that the science
items are not true. The level of separation of the two sets of items is on average 0.97

logits indicating that the difference between the perceived levels of difficulty for this

category is the highest of the five categories. Generally, the difference between the two

sets of logit values increases from approximate 0.90 logits for the 'easiest' items to

almost 2.00 logits for the 'hardest' items. The pattern indicates that students perceive that

the difference in level of difficulty of not believing the items tends to increase as the
items become 'harder' to not believe.

Research questions 8 to 10: Can students' recollection of 'knowable content' from the

science course, their beliefs of this content as based on evidence, and their beliefs of the

content as based on faith, be modelled and aligned on the same scale as that in 7 above

from easy to hard, using a Rasch Measurement Model? Can the 'difficulties' of the items

relating to the 'knowable content' of the religious education and science courses be

modelled and aligned on a scale from easy to hard and calibrated on the same scale as in

7 above, using a Rasch Measurement Model? Can a model be devised to explain

students' beliefs of the 'knowable content' of the religious and sciences courses, based on
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what students recollect being taught in class, what they believe on the basis of evidence,
and what they believe on the basis offaith?
A comparison of the patterns of the student responses to the religious education and
science items is possible by comparing the average percentage levels ofrecall and
belief/non-belief, for each of the categories of recall. The students who could recall
between 83% and 100% of the religious education items indicated that on average they
can reca\l 92.4% of those items. Generally for each category ofrecall, the students
indicated that they believe that more science items are true than religious education items,
as a result ofbeing shown evidence and as a result of trusting their science teacher. For
example, the category of students who could recall between 83% and 100% of the science
items indicated that they believe 54.1% (as a result of evidence) and 27% (as a result of
trust) of the science items, and in comparison, believe 38.9%(as a result of evidence) and
21.5% (as a result oftrust) of the religious education items. In each category ofrecall the
students indicated that they believe m01.� of the religious educiltion items for some 'other'
factor. The example of the students in the highest category of recall illustrates this
pattern in that they indicated that they believe 21.4% (as a result of 'other' reasons) of the
religious education items in comparison to 8.3% ofthe science items. The students
tended not to believe more of the religious education items than science items in each
category of recall. In the highest category of recall, for example, the students indicated
that they did not believe 13.6% ofthe religious education itemi; in comparison to 3.2% of
the science items. The data quite clearly indicates that there are differences between the
patterns of belief and recall of the science and religious education items.
The model predicts that student learning may be enhanced when students perceive that
their teachers have provided evidence that indizates that the content was true. The model
therefore suggests tha� there is a relationship between learning and belie£ If an item of
content is believed than the learning may weU be enhanced. This study utilises three
'reasons' for belief· one, having been provided with evidence to 'prove' that the item of
content is true; two, trust that the teacher will teach only what is true and three, l,diefthat
arises for some 'other' reason that the student cannot explain.
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By calculating the percentage of students responding to each category it is possible to
describe the relationship between the categories of recall and belief. The percentage oi'
students who indicated that they can recall each science item and the percentage of
students who indicated belief in the item correlates (r = 0.87) quite strongly to significant
level (p < 0.001) for 'evidence', 'other' and 'non-belief. Items that a high percentage of
students indicated that they can recall are also believed on the basis of evidence by a high
percentage of students. The reverse relationship between the level of recall and belief for
'other' reasons, and for recall and non-belief, is also a strong indication that the science
items, for which a high percentage of students indicated that they can recall, tend to be
the items that few students indicated that they believe on the basis of 'other' reasons, or
that few students indicated that they do not believe. The relationship bety.een recall and
believing the items on the basis of 'trust' though, is nol strong (r = 0.25) and indicates
that the items, for which a high percentage of students indicated that they can recall, tend
not to be the items that students indicated that they believe on the basis of 'trust'.
The percentage of students who indicated that they can recall each religious education
item and the percentage of students who indicated belief in the item correlate (r = 0.80)
quite strongly at a significant level (p < 0.001). Items, that a high percentage of students
indicated that they can recall, are also believed on the basis of evidence by a high
percentage of students. The reverse relationship between the level of recall and non
belief is also strong, indicating that the religious education items that a high percentage of
students indicated that they can recall tend to be the items that few students indicated that
\hey do not believe. The relationship between recall and believing the items on the basis
of'trost' and 'other' reasons though is not strong (r = 0.07, p < .31) and indicates that the
items, for which a high percentage of students indicated that they can recall, tend not to
be the items that students indicated that they believe on the basis of 'trust'.

The fit between the model and the religious education items
The lack of a oonsistent pattern of student responses for the religious education items
contrasts with the pattern of student responses to the science items, where the ordering of
194

all items does reflect the model. The model predicts that the students would indicate that
it is 'easier' to recall the items than to believe that the items are true. This aspect of the
model is born out by the students' responses because, for each item, the students are able
to recall being taught the items more easily then they are able to indicate that they believe
the items.
The model predicts that when the students consider whether they believe the items,
and the basis for any belief, they would find it 'easier' to believe any item if they perceive
that their teacher had provided evidence that the item is indeed true. This aspect of the
model is found to be true for 27 of the 59 items. Of the remaining 32 items, there are 20
items for which the students indicate d that the main 'reason' for their belief in the items is
not evidence but rather 'other' reasons. There are 13 items where the percentage of
students who do not believe that the items are true, is higher than the percentage of
students who indicated that the items are true on the basis of evidence, trust or other
reasons.
The learning model predicts that when they consider whether they believe the items
and the basis for any belief, and in doing so they perceive that their teacher has not (or
cannot) provide evidence that an item is true, they would find that the second 'easiest'
reason to believe that an item is true is if they perceiv� that they trust their teacher to
teach what is actually true. Trust as a basis for believing that an item is true is ranked
second by the students for only 9 ofthe 59 religious education items. The students
indicated that 'other' is the second 'easiest' basis for believing that an item is true for 39
of the 59 religious education items. As a basis for belief in the religious education items,
the students rank 'trust' as the least important reason for 23 of the items. Of the
remaining 1 1 items, the students rank 'evidence' as the second most important reason for
believing an item for 9 items and for 2 items the percentage of students who do not
believe the item, is higher than the percentage of any of the three 'reasons' for believing
that the items are true.

105

The complexpattern of responses to the religious education items
The student responses to the religious education items are more complex than their
responses to the science items indicating that the students perceive that the religious
education items are different to the science items. The ordering of responses contrasts
markedly with the ordering ofres:i·,,.1ses of the science items. The student beliefpatterns
seem to vary on an item-by-item basis indicating that students treat the religious
education items quite differently to the science items.
A close examination of the complex responses to the religious education items
indicates that different groupings of religious education items are evident. This finding is
significant in that the Rasch analysis has identified different groups oftypes ofcontent in
religious educatior. where the importance of experience, evidence and other knowledge
varies. This significant finding may require additional research in the future.
The religious education items that are 'hardest' to believe on the basis ofevidence are
more easily believed on the basis 'trust' in their teacher and 'other' factors that the
students found that they could not verbalise or easily explain. Many students found these
items difficult to believe and the relationship between evidence, trust and 'other' factors
varied considerably from item to item. The order of separation from easy to hard for
these items is 'recall', 'other', 'evidence' 'do not believe' and 'trust'. These items tend to
be the stem items from sections C and D of the religious education course and represent
less 'concrete' forms of knowledge. Items that are more 'easily' believed on the basis of
evidence demonstrated a clearer pattern ofrelationship between evidence, trust and
'other' factors such that a clear separation of these facton. is-evident. The order of
separation from easy to hard for these items is 'recall', 'evidence', 'other', 'trust' all.J 'do
not believe'. These items tend to be the stem items from sections A and B of the religious
education course and represent more 'concrete' fonns of knowledge that show a pattern
ofresponse that is quite similar to the pattern of response to the science items.
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A comparison of level of difficultyofthe religious education and science items
Utilising percentage response rates to provide corroborative data to support the
patterns evident from the imperfect Rasch analysis, it is possible to compare the students'
perception of fue degree of difficulty offue science items and religious education items.
The percentage values for the 59 recall religious education items and the percentage
values for the 37 science recall items indic'.:l.ted a clear separation ofthe two sets of
responses supporting the view fuat recalling the religious education items is more difficult
than recalling the science items. The pattem of responses, therefore, tends lo not only
indicate that the students perceive that recalling the science items is 'easier' than recalling
the religious education items, but they also perceive that the level of difficulty tends to
diverge so that the difference between last science item and the thirty-seventh religious
education item is approximately 31.5%.
The percentage values for the 59 'belief on the basis of evidence' religious education
items, when ordered from hard to easy, range from 15.7% to 60.9% for the 'easiest' item.
The percentage values for the 37 'belief on the basis of evidence' science items, when
ordered from hard to easy, range from 25.5% for the 'hardest' item to approximately
62.5% for the 'easiest' item. A comparison of the percentage values of the two sets of
data indicates a pattern that tends to diverge, beginning at a difference of approximately
10% for the first religious education and science items, and reaching a maximum
difference of approximately 30% for the thirty-sevenfu item indicating that the students
perceive that believing the religious education items on the basis of their teacher having
given them evidence to 'prove' that the items are true, is more difficult than believing the
science items. The difference in the percentage values of the last science item and the
thirty-seventh religious education item is in excess of30%, indicating that the difference
in percentage values of the two sets of data increases as the items become 'easier' to
believe.
The percentage values for the 59 'belief on the basis of trust' religious education
items, when ordered from hard to easy range from 29.6% for the 'hardest' item to 25.9%
for the 'easiest' item. The percentage values for the 37 'belief on the basis of trust'
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science items, when ordered from hard to easy range from 16.1% for the 'easiest' items to
approximately 25.9% fer the 'easiest' item. The relationship between the two sets of data
indicate that the students perceive that it is 'easier' to believe the science items as a result
of trusting the teacher to teach what is true, than it is to believe the religious education
items on the same basis. As the items become 'easier' to believe, the difference between
the two sets of data tends to remain fairly constant, being approximately 10%.
The percentage values for the 59 'beliefon the basis of other reasons' religious
education items, when ordered from hard to easy, range from 17.6% for the 'hardest' item
to 36.5% for the 'easiest' item. The percentage values for the 37 'belief on the basis of

other reasons' science items, when ordered from hard to easy, range from 6.9% for the
'hardest' item to approximately 20.5% for the 'easiest' item. The pattern of the student
responses to 'belief on the basis of other reasons' is the reverse ofthe previous three
patterns in that the responses indicate that the students perceive that it is 'easier' to
believe the religious education items 'c,n the basis of other reasons' than it is to believe
the science items. Generally the degree 1.fseparation of the two sets of items tends to
remain fairly constant, averaging approximately 10% for all except the final few science
items, where the degree of separation decreases to approximately 6%. The difference
between the percentage value of the final religious education and the final science item is
approximately 16.5%.
The percentage values for the 59 'do not believe' the religious education items, when
ordered from hard to easy, range from 4.5% for the item that are hardest to disbelieve to
37.8% for the items that are 'hardest' to believe. The percentage values for the 37 'do not
believe' the science items, when ordered from hard to easy, range from 2.9% for the item
that fewest students indicated as not believed to approximately 13.9% for the item that is
'hardest' to believe. This pattern indicates that the students perceive that it is 'easier' to
believe that the religious education items are not true, than it is to believe that the science
items are not true. Generally the difference between the two sets of data gradually
increases from approximately t.6% for the 'easiest' items to almost 25% for the 'hardest'

items indicating that students perceive that the difference between the two sets of data
tends to increase as the items become 'harder' to not believe.

Smdents' perceptions ofthe content of their religious education and science classes
The analysis of the student responses to the open-ended questions, the discussions
with the Reference Group and the items provide an insight into the students' perceptions
of the content of H1.eir religious education and science classes. The analysis indicates that
there is a level of antagonism towards religious education, especially from those students
who have the lowest levels of belief of religious education items. Typical comments
included: "religious education is a waste of time", that "science is important and religious
education is not. Science is factual and religious educ&.tion is not". As the level of recall
increases, the antagonism toward religious education is somewhat less evident, but the
students' comments reveal that they perceive a significant difference between science and
religious education with comments such as, "we did less homework in religious
education, had less assessments, we weren' t expected to do much and all work was
simple", and "how could they try and convince md make us read that 'crap' when I know
that they probably don't believe in it".
The responses of students who indicated belief in more than half of the religious
education items, tend to be more detailed and include positive comments about their
experiences in religious education classes including "well both (science and religious
education) were taught by teachers who understood, sometimes the work is boring so they
made it interesting", " religious education curriculum seemed to be much more
interesting", "religion was just about beliefs and not much knowledge", "science was
much more focused on remembering fonnulae and exams", "they are completely different
subjects and so I do not expect them to be taught similarly".
It is interesting to note that, irrespective of how the individual teachers perceive their
own teaching the students' comments reflected a full range of responses. Teachers who
perceive their teaching in religious education as creative, interesting and challenging,
received comments from students who wrote that their style is uninteresting,
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unimaginative, whereas others who find it inspiring and worthwhile. The same range of
comments appeared from students whose teachers felt that they taught as well in religious
education as their main teaching area, whose teachers indicated that they put more into
thefr planning and preparation of religious education lessons than their main teaching
area, and whose teachers indicated that they approach the teaching of religious education
in a quite casual manner. Each teacher had students represented in each of the categories
of disbelief described above.
The analysis of the students' comments on the teaching of religious education and
science indicates that, irrespective of the level of belief in the religious education, some
students report negative experiences in the religious education classroom. Some students
indicated that they do not enjoy their religious education classes, they find the work
repetitive and uninteresting, and oflittle relevance to their lives or their futures. In
addition, students comment on the perception that the content oftheir religious education
lessons lack academic rigour and is not based on facts or truth, but rather on faith.
There is a change in the tone, content and depth of responses to the open ended
questions as the level of belief in the religious education stem items increases, with more
students indicating that not only do they enjoy their religious education lessons, but they
also feel that they learn from their work in this subject. With increasing levels of belief,
students tend to comment on their epistemological beliefs regarding the differences
between religious education and science. This level ofmetacognition fa not evident in the
comments of students with low levels of belief.
The discussions with the students in the Reference Group indicate that the students
tend to perceive the science items quite differently to the religious education items and,
their responses provide some evidence that explains the absence of a 'top quality' scale.
The students in the Reference Group tended to believe the science items on the basis of
evidence or trust. The students' epistemological beliefs regarding science items appear to
categorise 'hard to believe' and 'hard to prove' (in a secondary school science classroom)
items- ie Item 5 : an atom is made up ofprotons, neutrons and electrons, as plausible and
representing concrete knowledge. This finding reflects other research (Songer & Linn,
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1991, Schommer, 1995 and Talbot, 2000) who indicated that high school students do tend
to perceive science knowledge as concrete and plausible. Items that cannot be easily
proven in a high school classroom are still perceived as easily believed, with students
saying that their teacher did provide evidence that the item is true or often on the basis of
trust ie. 'Mr X ...... taught me that' or "I remember my sciencebook saying it is true'.
The ordering ofthe items from easy to hard {recall, evidence, trust, other, no belief), as
indicated by the legit values, reflects the epistemological beliefs of the students in the
Reference Group. The students perceive that the science items represent concrete
knowledge and hence must be true. The students are therefore more likely to believe that
the items are true and are prepared to accept (albeit tentative logic from an objective view
point) evidence as proof that the item is true, or trust their teacher to only teach them
content that is true. This perception and response to teaching in the scie:1ce classroom is
reflected in the absence of comments such as "can you prove tl'.at sir?" or "where is the
evidence Miss?" that is regularly reported emanating from religious education
classrooms.

Reference Group students' responses to the religious education items
The discussions with the students in the Reference Group provide an insight into the
students' epistemology and metacognition regarding the religious education items, and
therefore help to explain the absence of a 'top quality' scale and the complex response to
the different religious education items.
Some students in the Reference Group tend to base their belief or disbelief on the basis
of 'other' reasons or 'for no reason at all', rather than on the basis of 'evidence' or 'trust'
as is evident with the science items. Some students would justify their belief or disbelief
with comments such as "I just feel it is true" or "it just is" without offering any
substantive reason. The Reference Group students' response to the religious education
items was in this way quite different to their response to the science items.
The second difference in the Reference Group responses is evident from the level of
belief of the hard religious education items. The responses indicate a variation in 'belier
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and 'reason' for the belief/disbelief for the hard items that reflects the complex: responses
to the religious education evident in the Rasch data. Some sh1dents are confident in their
beliefthat the hard religious education items are easy to believe. They perceive that they
have evidence to support their belief or are confident that their feeling that the item is true
is justified. Others are equally adamant that the item is not true or is hard to believe, but
like the students who indicate that the items is easy to believe, cannot provide evidence to
support their stance. This variation in response to the religious education items helps
explain why the ordering ofitems from the C and D category is so complex: and does not
reflect the conceptual ordering of the model. The student responses in the Reference
Group indicates that there is a wide variation in personal beliefs regarding the less
concrete fonns of knowledge (Category C and D items) that is not present in either the
science items or the category A and B items,
The variation in responses to the religious education items also provides an insight
into the often reported presence in the religious education classroom of comments such as
"can you prove that sir?" It seems that student epistemology is that religious education
knowledge does not represent concrete knowledge. Some students wiII therefore seek
validation of the plausibility of that content. Some students can look at religious
education content with 'eyes of faith' (aspect seeing/religious competency/religious
intelligence) that will enable them to 'know' (have reasons) that the content is plausible,
others do not. The questioning- "can you prove that Miss?" is therefore present in the
religious education classroom because some content is not perceived as being plausible
and concrete and because some students are less likely to 'see' the evidence themselves.
The discussions with students in the Reference Group therefore provide a deeper
insight into the epistemology and metacognition of students regarding the content of their
science and religious education classrooms. The student responses appear to mirror the
Rasch data and provide for a greater understanding as to why the students responded as
they did to the questionnaire items,
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Teacher comments on the teaching ofreligious education and science
Some teachers commented on the poor attitude to study and effort in religious
education and used phrases such as "few treat religious education seriously", "students
have less respect for religious education", "most see religious education as unimportant"
and "about the only way I could get anything out of them, was tluough drawing posters
and cartoons". Some teachers reported that they gave less homework, have few tests and
fewer assessments, are less content orientated (and more often utilise strategies such as
open discussions, debates, role plays and discussions based on videos) than their main
teachingarea and are more relaxed about teaching religious education.
Contrasting with the majority of teachers who indicated that they approach the
teaching of religious education differently, almost 25% of the teachers indicated that they
teach religious education in the same way that they teach their other subjects and "set
similar amounts of homework", "expectations about the standard of work and application
(of students) are the same", "maintain the same discipline, dedication and effort".
Some noticeable differences in the teachers' comments appear when the main teaching
area ofthe religious education teachers also differs. Teachers ofquantative type subjects
(mathematics, science, accounting, computing) tend to see clear differences between the
way they teach their main teaching area and religious education. A different perception
seem to be present amongst the teachers of humanities subjects, who indicated that they
feel confident that their teaching skills, developed in their main teaching area, enable
them to teach religious education effectively, utilising strategies such as '1ournal writing,
reflective times, 'right' brain and creative activities, holistic, integrative and linked to all
areas ofthe curriculum",
Attempts to account for the poor attitude of some of their students to religious
education tend to be quite unifonn across many of the teachers. These •explanations'
included "few practicing Catholics in myclass", and 'religious education is seen as
irrelevant". Another teacherpointed out that some students "create 'mental blocks' in
religious education lessons because they see the content of religious education as
different, and yet the same students will share and discuss greatly and write deeply about
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spirituality in Year 1 2 Literature", suggesting that some students are very spiritual and
relL�ious, but choose to treat religious education differently to their other subjects.

Jndividual student responses to the questionnaire
An analysis ofindividual student responses to the open-ended questions, in
conjunction with their responses to the questionnaire items, indicated that some students
are aware of the link between their approach to learning in religious education and
science and the outcomes of that approach. These students reported that they recognised
that they did not spend as much time studying religious education as science and that that
decision is based on the perception that science is important and that religious education
is seen by some students as less so. This perception and the decision by some students to
invest time and effort in science study rather than religious education supports the
research by Macdonald (.1988), Moore (1991) and Donnan (1995) which indicated that
some students exhibit a negative attitude toward learning in religious education classes,
and the work of Elliott, et al. (1999) and Marsh (1996)who found that the driving force to
succeed in subjects such as science for some students was derived from the desire to get a
job.
Some students who indicated that they 'tried hard' in religious education and had a
positive attitude to learning in religious education did tend to indicate on their
questionnaire that they could recall most of the religious education items but at the same
time did not indicate that they believed these items on the basis of evidence. Some
students tended to comment that they believe the religious education items not on the
basis of evidence (as they did for the science items) but in the basis of other reasons.
These students often could not justify their belief but ex.plained that they just believe,
Some students were able to verbalise their metacognition regarding religious education
and science by ex.plaining that they saw religious education as a subject that helped them
with their moral lives whereas science helped them with the real world. In some way
these comments support the research (Schommer & Walker, 1995, Hofer & Pintrich,
1 997) which indicated that students may utilise different learning processes across
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different domains and the general thrust ofthis thesis which suggests that students treat
learning in religious education quite differently to learning in science.
The model predicts that some students who indicate that their belief in God is
"strong", and that their belief in God does affect the way they live their lives and who
believe the 'hardest' items would find it 'easier' still to believe the items that are deemed
to be easy to believe. This is not always the case, Through discussions in the Reference
Group, it is evident that the 'reasons' the students give for believing or not believing
items appears to lack consistency but, at the same time, the lack of consistency is not
apparent to the students and the students appear to be quite sincere and believe that for
each item their 'logic' is valid.

The relationship between recall of content taught and belief in that content
The students' responses to the religious education and science items indicate that as
the level of recall increases, there is an increase in the level of belief that the items are
true. The students who indicated that they could recall none of the items also indicated
that they believe, on average, that 65,8% ofthe religious education items and 88.4% of
the science items are true. The group of students who indicated that they could recall the
majority of the items indicated that they believe that 86.4% of the religious education
items and 96.8% of the science items are true.
Irrespective of the level ofrecall of stem items, a comparison of the level of belief in
the religious education and science items indicates a higher level of belief that the science
items are true, than belief that the religious education items are true. The difference in
the level of belit:f for each level of recall indicated that the students believe that 10%
more ofthe science items are true than the religious education items,
There is a general tendency for the percentage of items that students indicated they
believe, because they feel that they have evidence to indicate that the item is true, to
increase with increasing levels of recall. Students who could recall the majority of items
indicated that they believe almost 39% ofthe religious education items as a result of
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having evidence while those with the lowest level of recall indicated belief in almost 17%
of the items.
The data indicates that belief in the religious education items, as a result of trusting the
teacher to teach what is true, also tends to increase with the level ofrecall ranging from
12.9% for the lowest category ofrecall to 2 1.5% for the category of students who
indicated the highest level of recall.
The data indicating belief in the item, for a reason other than trust or evidence, range
from 29.3% for the students with the lowest level ofrecall to 21.4% for the students with
the highest level of recall indicating a slight decrease in the level ofbelief with increasing
levels of recall, While the percentage of items that students indicated they do not believe
is high for the lowest level ofrecall (34%) and only 13.6% for the highest level of recall ,
the intervening categories of recall indicater:l very similar levels of 'disbelief ranging
from 17.1% to 20.3%.
As with the religious education items, levels of belief that the science items are true
(as a result of evidence) tend to show an increase with each higher level of recall, from
25% for those who could not recall being taught any of the science items to 54.1% for
those who could recall being taught the most items.
The percentage number of items the students believe as a result of trusting their
teacher to teach what is true, for each of the categories of recall, remain more-or- less
constant, ranging from 21 .4% to 27%. A similar pattern is evident with the percentage
number of items believed for some other reason. While the level of belief for the highest
category of recall is lowest at 8.3%, the other categories are quite similar, ranging from
14.9% to 19.7%. The percentage number of items the students do not believe to be true
are similar (7.6% to 1 1 .6%) for the first six categories ofrecall but decreased to 3.2% for
the group of students who indicated that they could recall the majority of science items.
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Implications

Implications for learning
The implications for teachers ofreligious education of the results ofthis thesis are
therefore quite clear. Student learning is closely associated with how the students
perceive the veracity of the content th�y are presented with in class. It would seem that in
the science classroom, the content is readily accepted as valid, because some students
perceive that science content represents concrete knowledge. Student perception of the
validity of the content of the science lesson has a positive effect on the teaching learning
processes at work in the science classroom. Some students perceive that the content of
the religious education classroom lacks validity and, as a result, student learning is
possibly negatively affected. Some students find it harder to recall and believe the
content of the religious edu.:ation classroom than to recall and believe the content of the
science classroom. Some students find it easy to recall and believe religious education
content that the teacher shows is true. The association behveen perception of the validity
of content and student learning (and belief) suggests that when teachers ofreligious
education provide evidence to indicate the veracity of religious education content, student
learning and belief is enhanced. Teachers of religious education can thus change student
perception ofthe validity of the content of the religious education course, by providing
evidence to show that the content is valid, and in so doing can influence learning in the
religious ech1cation classroom.
Some students' comments regarding their beliefs regarding science and religious
education content indicate that some students do rely on surface learning rather than deep
learning in the classroom. From an objective point of view the 'reasons' some students .
used to justify their beliefor otherwise of content indicated a lack ofdepth of thought-and
a very superficial understanding of the nature of knowledge. This finding tends to
support the research of Biggs (1987), Chin and Brown (2:�00), Pintrich! et al. (1993) who
indicated that students tend to utilise shallow learning as 1iieir preferred teaming mode.
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Jmplicatiqns for religious education curriculum development and religious educatjon
learning
The theorists who develop religious education courses need to recognise the
importance of student perception ofthe v11lidity of the content they incorp�'rat e into their
courses, and build that recognition into the courses they deveiop. The students must
perceive course content as being valid before effective learning can occur.
The design of the religious education course used in Catholic schools in Perth is based
on the recognition that student perception o fthe validity of content is an important factor
in the teaching learning process. The results of this thesis indicate though, that some
teachers may not be demonstrating to students the validity of the content o fthe religious
education course as well as we would like.
The development of religious education curriculum may be enhanced ifit is
recognised that religious education items represent differing types of items where the
importance ofbelief, trust in the teacher, evidence and acceptance to learning vary. Other
items that do not represent the same 'type' of'knowable content' require a different
approach to teaching that recognizes the importance complex interaction of belief, trust in
the teacher, evidence and acceptance to learning.
The recognition by the theorists that the effective teaching of religious education
requires an academic approach is supported by the results of this thesis. Some students
demonstrated that they do not merely accept content of the religious education course on
the basis of trust in their teachers, but rather require the application of the same standards
of teaching they perceive as occurring in their science course.
Religious education theorists need to recognise other educational models oflearning
that highlight the importance o fexperience for effective learning. Student experiences
have been shown to play an important part in students accepting what is presented in the
classroom as being valid evidence. In recognising the importance of experience in
student perception of the validity of religious education content, theorists can develop
courses that emphasise the importance of experience in learning and encourage teachers
to build this aspect of learning theory into their teaching methodology.
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The results ofthis thesis also highlight the importance of student perceptions i n the

teaching learning process. Models of learning recognize that 'selection of input' is a

phase i n the learning process, The results ofthis thesis emphasise the importance ofthis

phase in the learning process in that students in religious education classrooms are not

demonstrating lea:.ning as a result of rejecting some content on the basis of the validity of

that content. Theorists, therefore, may need to further investigate the importance of
student perception of the validity of content to the 'selection of input' phase of the

teaching learning process.

A significant variable i n detennining how students decide to treat the content is their

motivation to learn that content. Some students perceive the content of the religious

education course as lacking relevance i n their lives and, as a result, there is little

motivation to leam that content. Theorists, therefore, must recognise the importance of

motivation to learn to the learning process, especially in subjects where the relationship
between careers and future advancement is not strong. Leaming in subjects such as

religious education will not automatically occur because the subject is part of a school
curriculum, but requires a motivating factor to be present. Theorists in the field of

religious education in recognising the importance of motivation to student learning will

need to research methodologies to enhance student motivation in religious education.

Educational theorists recognise the importance of student perception of the nature of

knowledge to learning. The results of this thesis indicate that students have strong
epistemological beliefs about religious education and science, and that these

epistemological beliefs differ from one subject to the other. Some students i n this study
demonstrate a perception that science knowledge is certain and simple, and they

demonstrate that student metacognition is a factor i n how they approach learning in these
two subjects. n.�orists i n the field of religious education too, need to recognise the

significance of this factor in affecting student learning in religious education, and

i ncmporate this research into the development of educational models that will enhance

teaming in religious education.
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The responses of some students to the items from the religious education and science
courses indicate that students treat different subjects differently, when they perceive that
the epistemology of the two subjects is different. Some student responses indicate that
students use their epistemological beliefs inconsistently across domains (science and
religious education in this study) and, as a result, may utilise different learning strategies
in these different subjects. Again, theorists in the field of religious education too, need to
recognise the significance ofthis factor in affecting student learning in religious
education, and incorporate this research into the development ofeducational mc.:1<:ls that
will enhance learning in religious education.

Imp)ications for measurement
A Rasch measurement model requires agreement within a given range among the
students with low, medium and high measures, as to the ordering of the item-perspective
difficulties. Agreement about the conceptual order of item difficulties and the use ofthe
Rasch measurement techniques can potentially provide teachers wi� valuable data
regarding effective teaching in the religious education classroom.
The results of this study suggest that the ordering of religious education items by
difficulty is not so easily achieved. Students responded to the religious education items
on an individual basis and are influenced by personal commitment factors and, as a result,
vary between individuals, giving the impression ofan unordered response within the
population. Personal values, beliefs and deeply ingrained behaviours may result in
unordered responses to a set of items that are perceived as containing subjective content,
as in religious education.
Despite the Rasch measurement results indicating that there is less than good
agreement amongst students as to the order by difficulty of items, discussions with the
students demonstrate, on an individual basis, that some kind of ordered response to the
items is evident. The students perceive their reasoning for their responses to the items as
being valid and logical. Discussion with students seemed to clarify the lack of real logic
in their responses to items and resulted in a more considered response to the items. The
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discussions with the students demonstrate that the students arc responding to the items on

a subjective basis. This personal response is probably the cause of the absence of a good
fl

fit statistic.

The results of this thesis indicate that the Rasch modeling technique does provide

researchers and teachers with a useful tool for investigating the teaching and learning

processes at work in the religious education classroom. The absence of a good fit statistic

indicates that the analysis of responses to items that arc largely influenced by personal
values and belief may need a more considered approach. The influence of personal

values and beliefs may be overcome with judicious wording of items, and significant and
intensive discussions with the respondents, regarding the meaning of the items, prior to

the testing phase. In addition, Rasch experts may be able to incorporate additional levels

of statistical measures that may eliminate the 'noise' generated by personal values and

faith that dominate some responses to some test items.
'Jmplications for Catholic administration

The religious education course is common to all Catholic schools in the Perth

Archdiocese. The opportunity to achieve more effective outcomes across all schools

through developing better programmes is therefore possible. The results of this thesis
raise a number of important implications for Catholic administrators.

The Catholic Education Office of Perth may wish to instigate inservice programmes

that will provide teachers with the necessary skills to effectively achieve the educationa l

objectives of the religious education course. Through effective inservicc, teachers can b e

made aware of the factors that hinder effective teaching and learning in the religious

education classroom, and be provided with the necessary professional skills to overcome
the factors that negatively impact on effective teaching i n the religious education

classr�.'(�·
·
Th� importance offocusing on the life experiences of the students could be

emphasized so that teachers become far more aware of the importance of providing
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students with experiences that wilt enable their students to be aware of the evidence that

indicates that the religious education items are indeed true.

The development of course outlines could i ncorporate genuine evidence that religious

education teachers can utilize i n the classroom to show students why the religious

education items are true. Broad ranging strategies that will enhance the effective learning

opportunities for students i n the religious education classroom are also needed to assist
teachers to achieve the goals of the religious education course.

Improving educational outcomes for science and religious education

The general acceptance o f the 'knowable content' of science classrooms is not a

concern if the goal of education is 'recall'. The results of this thesis indicate that some

students accept science content largely on the basis of faith in -cheir teachers and, where
students cite '1:vidence' for their belief in sdence content, in reality, the basis of their

'evidence' is faith. Students have little awareni::o;s of the differences between theory and

fact, and regularly interchange the two concepts in their discussions and explanations for
believing that science content is true.

FtolTI· an educational perspective it would b e important that students be introduced

more systematically to scientific theory. Science texts, science teaching and the language

used in science classrooms could reflect a truer representation of what the scientific

method reveals, the reliance the scientific method has on faith and trust in arriving at

conclusions, and the significance o f theory in the science we find within classrooms.

Students need to be encouraged to challenge and to ask the 'why' questions in each
science classroom so that they will become more fully aware of the reality of the
epistemology of science knowledge.

The students' response to the religious education content presents a diffe rent problem

for educationalists. The results of this study indicate that when teachers can provide

genuine evidence to support the validity of the religious education content, students will
recall that content more easily, and accept that content a s true on the basis of evidence.

To achieve th·�ir goal, teachers .of religious education therefore need to focus on providing
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evidence to support each item, so that students can see the validity of evidence and the
truth behind each item.
Of great concern for the religious education teacher is the lack of trust students have
for their religious education teachers. To overcome this issue, religious education
teachers could lessen their reliance on dogmatism, or church doctrine, as 'reasons' for
accepting religious education content, and provide a genuine teaching and learning
environment that will engender trust and communication. Teachers of religious education
are trusted by their students when they teach their mathematics, science, art or english
classes, and hence by utilising the same strategies they use in these secular subjects to
develop trusting, learning environments, will be able to overcome the lack of trust evident
in the data.
A common response evident in the students' comments regarding the religious
education items indicates that some students fail to believe the religious education items
because they have no experience of that item content in their lives. The literature points
to the importance of experience to learning in all situations and in so doing highlights a
significant strategy that teachers couldemploy to achieve their goals of teaching in the
religious education classroom.
Student perception that religious education has little value in some students' lives is a
difficult issue to overcome. Students seem to perceive the value ofother subjects because
of in increased access to better careers and higher pay. Many school subjects struggle to
generate relevance in our community, and need to generate a perception ofvalue to
engender student interest and commitment. These subjects achieve this perception of
value by generating interest in learning itself, and achieving excellence as a value within
itself. To overcome the ingrained reticence to value the content of religious education
teachers need to find a reason for religious education existing beyond the often quoted
'just because'. In achieving this outcome teachers of religious education will then be
more affectively able to achieve their goal.
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APPENDIX 1
TEACHING POINTS FOR THE THREE SECTIONS OF THE RELIGIOUS
EDUCATION COURSE, PERTH, WESTERN AUSTRALIA
Section 1 Loving Justly
I

A:

Dlscoverine: Human Potential

B:

Acceptiue Human Weakness

6

God creilted in people a concern for justice.
God created within people the potential to love justly.
Maturity means respecting the rights ofthe Creator.
To develop just love, people need to love the human family.
Just love brings happiness and contentment.
Just love leads to peace.

7

Mature people feel discontented with injustices.

8

God helps us to love justly.
People like to love justly.
God loves justly.
God seeks to protect people against behaving unjustly.
Jesus modelled the virtue ofjustice.

2

J

4

s

9
10
II

12
13

"

14

16

17
18
19

20

21
22

23
24

2S

C:

Potential Offered Bv Christian Salvation

D:

How Catholics Accent Their Gifts

God's rights must be respected.
God gave the right to life in the Fifth Commandment.
Life is a right from conception.
Children have responsibilities towards their parents.
Parents have responsibilities towards their children.
Members ofa family have responsibilities to each other.
The Seventh Commandment means respecting the property of others.
The right to necessities precedes right to ownership.
The Eighth Commandment upholds justice.
False witness and perjury arc injustices.
Calumny and detraction are injustices.
Rash judgements are an injustice.
Telling secrets and breaking confidentiality are injustices.

'"

TEACHING POINTS FOR THE THREE SECTIONS OF THE RELIGIOUS
EDUCATION COURSE, PERTH, WESTERN AUSTRALIA (continued)
Section 2 Vocation

A: Discovering Human Potential

26 People show concern for their vocations as intended by God.
27 Developing a vocation means working for family, society and creation.
28 The lay vocation includes discovering other appropriate life-styles.
29 Developing a vocation may include finding employment.

B: Accepting Human Weakness

JI

People fail to follow their vocations.
People become discontented at their failure to follow their vocations.

32
33
34

People have a sense of vocation.
People fail to follow their vocations.
Jesus, sent by God, modelled how to follow a vocation.

35
36

God seeks to protect people against behaviours that prevent them from following their vocations.
Jesus instituted the Christian vocation.

37

Christian vocations call also to particular Christian life-styles.
God offers Salvation through the Sacraments of Service.

JO

38
39
40

C: Potential Offered By Christian Salvation

D: How Catholics Accept Their Gifts

Jesus serves his people as Priest through Holy Orders.
The Sacrament of Marriage is a Sacrament ofService.

Section 3 Conscience

A: Dlscoveriol!: HumaB Potential

41

People show concern for developing their conscience as intended by God.

42

People are capable of developing their potential for goodness.

43

The search for goodness leads people to discover moral conscience.
Developing moral conscience means forming conscience to recognise what is right.
Everyone is obliged to do what their conscience tells them to be right.
Formed moral conscience leads to long-term happiness.
Moral conscience does not determine what is right and what is wrong.

44

45
46

47

B: Acceptlne: Human Weakness

48

People can fail to form their moral conscience.
People can become discontented at their failure to develop
conscience.

50
51

People desire to form moral conscience.
Peoote fail to develop their inner goodness.
Jesus, sent by God, modelled how to form and follow moral conscience.
God seeks to protect people against unformed conscience.
God offers Salvation by revealing that human life is sacred.

49

52
53

54

55

56
57
58
59

C: Pote11tial Offered Bv Christian Salvation

D: How Catholics Accent Their Gifts

God demands respect for human life through the Fifth Commandment,
The Fifth Commandment requires treating people with respect.
The Fifth Commandment forbids the deliberate killing of human life.
The Sixth Commandment reauires respect for human conception.
The Seventh Commandment gives people the right to the necessities oflife.
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APPENDIX 2
THE QUESTIONNAIRE USED IN THIS STUDY
PLEASE READ THE FOLLOWING INSTRUCTIONS PRIOR TO COMPLETING
THIS QUESTIONNAIRE
Please answer each question honestly. Your answers are completely confidential.
None or your teachers or the school administration will have access to your responses.
The questionnaire has two sections. One section contains items taken directly from
your religious education course the other contains items taken directly from your science
course. To this ex.tent each item is accurate.
None of the items have been altered or falsified to try and trick you.
You are asked to read each item. Please then consider the five alternatives adjacent to
each item.
BOX t: The first alternative asks whether you 'recall' (remember) bein�t that item
in class. If you do recall the item being taught in class please put a tick t:1 in the first
space. I fyou cannot recall the item being taught in class leave the first space empty.
There are four additional questions you are also asked to consider. Ear,h question ask�
to consider whether you believe the item in the first box. You are asked to put a tick 1:::1
in only one of the next four hons.
BOX 1: "I believe this because I have evidence it is true". Believing that it is true is
different from knowing or remembering (you have memorised it for a test but do not
believe it to be true). In box 2 you are asked whether you actually believe that the item is
true. The reason you believe that it is true must be because you have some evidence that
convinced you to believe it. This evidence could have been physical evidence that you
have witnessed (seen, beard, felt, experienced, or data or statistical evidence from an
experiment or text book). The evidence may not have proved that the item is true, but the
evidence is sufficiently convincing for you to believe that it is true.
BOX 3: "I believe that this is true because I trust my teacher". By ticking this box you
are indicating that while you have no evidence to convince you that it is true, you actually
believe that it is true because you trust yourteacher to teach you what is true.
BOX 4: "I believe this even though I do not have any evidence to suggest that it is true".
By ticking this box you are indicating that you actually believe that it is true even though
you have no evidence to convince you that it is true. You believe that it is true for some
reason (you just believe it, you feel that it is true and so on) despite the lack of evidence.
BOX S: "I do not believe that this is true". This alternative means that you do not believe
that the item is true. You may have memorised this item for a test and you may be able to
recall it, but you still do not believe that it is true. You may trust your teacher to teach
you what is true, but you do not believe that this particular item is true. You may have
seen some evidence that the teacher thought would convince you that it was true, but you
still do not believe that it is true.
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THE QUESTIONNAIRE USED IN THIS STUDY (continued)

A Discovering Human Potential
43 People are capable of
developing their potential
for oodness.

BOX 2

BOXJ

BOX4

BOX 5

!::::::��':':::::===:::;._,,., '---��-v--���
The item
to be considered

Tick this box only if
you recall being taught
this item.
l ean

E:1amplt I

A Discovering Human Potential
43 People e.re capable of
developing their potential for
�oodness.

recall
being
taught
this In
class

ROX I

I' itf';,[ '.''.,{
;f,
.�,,. ,�,
�

Tick only one of these four boxes

l believe I believe I belleve I do not
this
this
this
believe
that this
because I because
even
Is true
have
I trust though l
do not
evidence
my
it is true teacher have any
to teach evidence
me what to suggest
that it is
is true
BOX 2

BOX3

true

BOX4

�:;;·�litN':
.;;,.

"

BOX =)'

In this example the person indicates that they can recall being taught the item
(they ticked box 1 ). They also indicated that they do not believe that the item is true
(they ticked box S).

Example 2

A Dlscoverlng Human Potential
43 People are capable of
developing their potential for
i:rooclness.

I can
recall
being
taught
this in
class

ROX I

!f;: ;;�

I believe I believe I belleve I do not
this
bel!eve
thls
this
becausa I because
that this
even
have
though l
I trust
is true
evidence
my
do not
it is true teacher have any
to teach evidence
me what to suggest
that it is
is true
BOX2

BOX3

true

v

BOX4

ROX S

In this example the person indicates that they can recall being taught the item
(they ticked box I). They also indicated that they do believe that the item is true even though
they do not have any evidence to suggest that it Is true (they ticked box 4).
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THE QUESTIONNAIRE USED IN THIS STUDY (continued)

Example 3

A DbcGverio.1 Hum•n
PotentW
43 People are capable of
developing their
nntential for .itoodness.

I can
recall
being
taught
this In
class

BOX l

I do not
I believe this I believe I believe
this
belleve
this
because I
that this Is
even
have
because r
trust my
evidence
though I
true
teacher to
do not
It Is true
teach me have any
evidence
what Is
true
to suggest
that it is
true
BOX4
BOX 5
BOX 3
BOX2

v

,... ...,,..tr

.

�trr1:�1lt

f\i.\::ff!' . : ·:.

In this example the person indicates that they can not recall being taught the item (they
did not tick box I).

Even though they could not recall being taught the item in class they also indicated that
they do believe that the item is true because they reel that they have evidence to suggest
that it was true (they ticked box2 ),
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THE QUESTIONNAIRE USED IN THIS STUDY (continued)

Now that you have read the instructions please complete the
following questionnaire.
'·

A Dlstoverlag Human Potentl•I

1
2
3
4

5
6
7
8

I believe
l bel!eve
I can I belleve
this
this
this
recall
even
being because I because I
though I
trust my
taught
have
do not
this In evidence teacher to
class it is true teach me have any
evidence
what Is
true
to suggest
that It is
true
BOX3
BOX4
BOX 2
BOX 1

'�'.j\�£

People are capable ofdeveloping their
notemial for l!oodncss.
·..,.-" · .,
Developing a vocation may include
findiniz em[lo,,,.,.,ent.
To develop just love, people need to love
the human fomilv.
Just love brings happiness and
contentment.
The search for goodness leads people to
discover morn! conscience.
Developing moral conscience means
forming conscience to reeogniSl: what is
right.
People show concern for developing
their conscience as intended bv God.
.'. .
Just love leads to peace.

":,;. :·:::"..

9 God created in people a concern for
ustice.
1 0 God created within people the potential
to love iustlv.
1 1 Developing a vocation means working
for familv, societv and creation.
1 2 The lay(nota priest, brother, nun)
vocation includes discovering other
annroi,riatc life-styles.
:-,,... ,
1 3 Moral conscience does not determine
'' '.,: :i
what is ri2ht and what is wrong.
'
1 4 Everyone is obliged to do what their
conscience tells them to be ri£ht.
I 5 Formed moral conscience leads to long
term ha1miness.
1 6 Maturity means respecting the rights of
the Creator.
. :·
17 People show concern for their vocations
as intended bv God.
;

8 Accepting Human Weaknas

18

People can fail t o form their moral
conscience.
1 9 People become discontented at their
failure to follow their vocations.
20 People can become discontented at
their failure to develoo conscience.

..

I do not
believe
that this
Is true

BOXS

; ,,'
,,

I believe l do not
I believe
I can I belleve
this
believe
this
this
recall
that this
even
being because I because I
though I
Is true
trust my
taught
have
do not
this In evidence teacher to
class it Is true teach me have an,
what Is
evidence
to suggest
that it Is

"""

,II()��:

People fail to follow their vocations. �t;k f?r}�)
"
Mature people feel discontented with 1;Y1;'1Yt}
S'i,. !rt:,;
iniustices.
23 People fail to follow their vocations. '·\'0 i'!\.�
24 People fail to develop their inner
}'.'f
.' i}�'
"Oodness.
25 People like to love justly.
.'
26 God loves justly.
-"
'
27 Jesus modelled the virtue ofjustice.
Jesus instituted the Christian vocation. / ttif(·
29 God seeks to protect people against
unfonned ccnscience.
:'·�· ';lt,;J;
!,i; People have a sense of vocation.
),ii�',1{:
31 Jesus, sent by God, modelled how to
follow a vocation.
C Polenlial Offered By Christian
Salvation
32 Jesus, sent by God, modelled how to rkj:1;;,-:.
1.:;�1\V}.i
fonn and follow moral conscience.
33 Ge,:! offers Salvation by revealing that
human life is sacred.
34 God helps us to love justly.
35 People desire to form moral
conscience.
36 God seeks to protect people against
behavinn uniustlv.
37 God seeks to protect people against
behaviours that prevent them from
"�;�Jlsi!;
followin11: their vocations.
C, ' >-•- •••
·')'..j-:(1
The Seventh Commandment (don't
38 steal) gives people the right to the
necessities of life.
�r�:.i;';t}.
39 Telling secrets and breaking
confidentiality are iniusticcs.
40 God demands respect for human life
through the Fifth Commandment
don't killl.
41 The Sacrament of Marriage is a
Sacrament of Service.
42 Life is a right from conception.
43 God's rights must be respected.
- i :, \':/,-':�.
44 The Sixth Commandment (don't
{tf\?{
commit adulterr) requires respect for
human conceot1on.
,;_,,-,;.;: ,,"!·,,\
''
45 Rash judgements are an injustice.

21
22

'

-t�
:;tli{(i

"

'.

,,

:'{1 ff�J::

·}Mlt£1

JI%ti}i1;

:·:s1,;,1;;.-:;

{fNWl
/6}\)}

:li'.1��ti

;;I;t{f�i

.ifJl�

,,
,,,.

:}f:j}

rf;p{;t�
"
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BOX 2

BOXJ

true
BOX4

BOXS

THE QUESTIONNAIRE USED IN THIS STUDY (continued)

I believe
I can
I believe
this
recall
this
being because I because I
trust my
taught
have
this In evidence teacher to
class
it is true teach me
what Is

true

Christian vocations call also to
narticular Christian life-styles.
47 God offers Salvation through the
Sacraments of Service.
48 Jesus serves his people as Priest
throul!h Holv Orders.
D How CatboUcs Accept Their Gifts
49 Parents have responsibilities towards
their children.
50 Members of a family have
resoonsibilities to each other.
51 The Seventh Commandment means
resoectimz the orooertv of others.
52 The Fifth Commandment requires
treatinl! oeoole with respect.
53 The Fifth Commandment forbids the
deliberate ki!!imz of human life.
54 Children have responsibilities towards
their oarcnts.
God gave the right to life in the Fifth
Commandment (don't kill).
56 False witness and perjury are
iniusticcs.
57 The right to necessities precedes right
to owncrshio.
58 The Eighth Commandment (don't
bear false witness against your
neighbour) upholds justice.
Calumny and detraction arc injustices.
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BOX 2

BOX3

I believe I do not
this
believe
that this
even
though I
ls true
do not
have any
evidence
to suggest
that It Is

true

BOX4

BOX 5

THE QUESTIONNAIRE USED IN THIS STUDY (continued)

The following Items are taken from the year 10 science course. Please complete the
f01lowlng table using the same method you have used for the Religious Education
Items.

Science Items

I can

recall
being
taught
this

In

class

BOX I
I . Human blood contains white blood
cells that help to fight disease
2. White blood cells make antibodies to
get rid of dead microbes
3. The earth pulls downwards on all
objects by means of what is called its
1,,.,.,.vitational force.
4. Rocks are broken down in the process
ofweatherinl!
S. An atom is made up ofprotons,
neutrons and electrons.
6. A person's immune system can learn
to recognise infections and so prevent
the same diseases affecting us again.
7. Light, sound and heat are common
forms of cner�".
8. Viruses are exceedingly small and can 1/'fc;t
only reproduces when they are inside ?\\·;_
I
livinl! thin2s.
9. The nucleus ofthe eel!, controls cell
activities.
I0. The main weapons in a person's
immune system are white blood cells
called leucoe}'les.
1 1. Bacteria reproduce by splitting in two. ,· ..
Each halfthcn grows, and splits in two
a2ain when it is big enou2h.
12. Electrons have II negative charge

BOX2

• a'

Ji>:,'

13. Protons have a positive charge

' ,,

14. Heating a substance makes the
particles in that substance move more
violently.
15. Chemical weathering results from the
action of oxygen and water containing
dissolved substances on rocks.
16. Plants produce oxygen as a result of
nhotos•mthesis.
17. Heal can be transferred from honer
areas to cooler areas by conduction,
convection and radiation.
18. Mould is a fungus that spreads from
lace to r lace bv spores.
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I believe I believe this
this
because I
because I
trust my
have
teacher to
evidence
teach me
It is true what Is true

.

BOX3

I believe this
even though
I do not
have any
evidence to
suggest that
II is true

BOX4

I do not
believe
that this
Is true

BOX 5

THE QUESTIONNAIRE USED INTHIS STUDY (continued)
l ean
recall
being
taught
this in

Science Items

Cl3SS

BOX l
19.
20.
21.

22.

1 believe
I believe
I believe
this
this
this
even
because l because I
trust my
though I
have
do not
evidence teacher to
It Is true teach me have any
evidence
what Is
true
to suggest
that it Is
true

BOX2

BOX3

BOX4

I do not
belleve
that
this Is
true

BOX 5

Osmosis is the movement of a
solvent through a partially
""rmeab!c membrane.
A particle acquires a negative
chare:e when it 2ains extra electrons
Mankind has evolved over time on
earth
Al! matter is made of atoms

A particle acquires a positive charge
when it loses some of its electrons.
I ::\··.:,_;_·.:y '"
24. Matter is made up of extremely
small oarticlcs in constant motion 1:_.',',
t: :,c-t�
h 'i","w",".,�b/fi""2s".-.J"M1c,,c,",_ "Nc,"hwc,,c,"i,,c'.S'cl,c1<e
d , 7L"
ouon t at pred1cts t at a
passenger in a car who is not
wearing a seat belt may go through
the wind-screen when that car has a
head on collision.
Isaac Newton developed a Law of
Motion that predicts that a car
which is fully laden will take longer
to reach IOOkm per hour from rest
than if that same car had no load.
27. Animals have evolved over time on
earth
28. Gain or loss of energy can cause
matter to change its state {solid,
liquid, gas)
29.
23.

/i

30.
31.

32.

The Law of Conservation of Energy
states that energy is never created or
destroyed, but simply changes from
one form to another.
Forces of attraction, known as
cohesive forces, exist between the
articles that make un a substance.
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I believe I belleve I belleve
this
this
thls
because J because I
even
have
though I
trust my
do not
evidence teacher to
It Is true teach me have any
evlderir.e
whatfs
true
to suggest
that it Is

Science

BOX 2

33.
34.

35.
36.
37.

The boiling point and melting point
of substances varies with changes in
air ressure.
An element is a substance whkh
cannot be split up into anything
simpler by any known chemical
means
Lupins are a plant crop that has
nitrogen fixing bacteria in their
roots.
Stars are created from nuclear
reactions ofh dro en and helium
The speed of light is about 300
million meters er second.
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BOX3

true

BOX 4

I do not
believe
that
this Is

true

BOX S

Appendix 3
OPEN-ENDED QUESTIONS FROM THE QUESTIONNAIRE

FOR THE STUDENT

What was the name of the teacher who taught you religious education last year,

Ple1,1se answer the following questions as fully as possible.
You may like to use the attached lined paper £or additional comments

Describe any differences you noticed between how religious education was taught last
year and how Science was taught last year. (you may like to comment on amnunt of
homework you were expected to do, tests, how the teacher taught, what the teacher
expected from you, how the teacher ran the lesson, and any other differences you would
like to comment on)

........ ................................. " .. " ....... " " ....... " ........ " ............ ........... " ... .
'

'

Describe any similarities you noticed between how religious education was taught last
year and how Science was taught last year. (you may like to comment on amount of
homework you were expceted to do, tests, how the teacher taught, what the teacher
expected from you, how the teacher ran the lesson, and any other similarities you would
like to comment on)

"'

Desc ribe any similarities you see between how you approached learning in religious
education last year and how you approached learning in Science last year. (you may like to
comment on such things as the amount ofhomework you did, preparation for tests, your
attitude to lessons, what you thought about lessons, the importance of lessons, whether you
tried, why you tried , why you did not try and any other similarities you would like to
comment on)

............................................................................................................

.
............................................................................................................
...................................................................................... , .................... .
.......................................................................................<i.. ....................
.......................................................................................!i11 ·····-............. .
., .
.. . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .. ..... . . . . .. . . . . . . . . .. . . .. . . . . . . . . . . . . . .. . . . . . . 1-," ' ' ' " " ' " ' " ' ' ' ' " •
;

............................................................................................................
... .......... ..... ......... ...... ...... ... ..................... ......... ..................... ..... ......... .
......................................... , ................................................................. .
............................................................................................................

Describe any differences you see between how you approached learning in religious
education last year and how you approached learning in Science last year. (you may like
to comment on such things as the amount of homework you did, preparation for tests, your
attitude to lessons, what you thought about lessons, the importance of lessons, whether you
tried, why you tried , why you did not try and any other differences you would like to
comment on)

.........................................................................................................

.........................................................................................................
.........................................................................................................

.........................................................................................................
.........................................................................................................
.........................................................................................................

.........................................................................................................
.........................................................................................................

Thank you for answering these questions. I do appreciate your help with my research.
Please hand the completed questionnaire to your teacl1er.
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FOR THE RELIGIOUS EDUCATION TEACHER
Dear RE teacher,
My name is Philip Cox. I work at .............College and am part way through a Ph.D.
My research deals with students' perceptions of the plausibility of the content that we
present in religious education class and Science class. It is my view that students
willingly accept the content in Science as factual, real and plausible because they believe
that the scientific process guarantees that science content is factual. Students perceive RE
content as lacking plausibility because they feel that it deals with the ' spirit world' that is
outside scientific verification. As a result of these perceptions students tend to believe
what is presented in science and actively learn the content. Part of the reason students fail
to actively team in RE is that they perceive that the RE content is not plausible and as a
result they do not actively learn the content. I also believe that their perception of the
plausibility of the RE content also impacts on their beliefs regarding what we teach,
I have suiveyed students in Year 1 1 and would appreciate your input.
I would greatly appreciate your thoughts on the following questions,
What is your teaching area (besides RE).......................................................
Describe any differences you noticed between how you teach religious education and
how you teach your second area.(you may like to comment on amount of homework,
assessment, how you teach, what you expected from your students, how you run your
lessons, and any other differences you would like to comment on)

........ ' . '

......................................... .............. ................... ... ............
'

'

'

"

Describe any similarities you noticed between how you teach religious education and
how you teach your second area. (you may like to comment on amount ofhomework,
assessment, how you teach, what you expected from your students, how you run your
lessons, and any other similarities you would like to comment on)

. ..... .... .................................................................. .....................
'

'

" ."

'
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Describe-any similarities you see between how your students approach leaming in
religiou s education and how they approach learning in your second area. (you may like to
comment on such things as the amount of homework they did, their preparation for tests,
their attitude to lessons, what they thought about lessons, the impor tance of l essons,
whether they tried, why they tried , why they did not tty and any other similarities you
would like to comment on)

............................................................................................................
............................................................................................................
............................................................................................................
............................................................................................................

............................................................................................................
............................................................................................................

............................................................................................................
)}
............................................................................................................
............................................................................................................

.................................. ,........................................................................ .
............................................................................................................

Describe any differences you see between how your students approach learning in
religious education and how they approach learning in your second area. (you may like to
comment on such things as the amount ofhomework they did, their preparation for tests,
their attitude to lessons, what they thought about lessons, the importance of lessons,
whether they tried, why they tried , why they did not tty and any other differences you
would like to comment on)

............................................................................................................
............................................................................................................
.................................................................................... ....................... .
-

............................................................................................................
............................................................................................................

............................................................................................................

Please feel free to add additional pages if there is insufficient space here.

Thank you for answering these questions. I do appreciate your help with my research.
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Appendix4

LOGIT VALUES FOR THE RELIGIOUS EDUCATION AND SCIENCE ITEMS

Items have been re-ordered and grouped (A and B for the religious education items)
to 'fit' the Jogit values. (NF indicates the item does not fit the conceptual order)
Religious Education A

I Do Not
Stem item I can
I beUeve I believe I believe
Religious recall this this Item this item this item Believe this
Item
Item (evidence) (other)
(trust)
Education

2
4

-1.347
-0.662

-0.552
-0.343

0.085
0.102

0.551
1.064

0.917
0.141

10
32

-1.215
-0.981

-0.21 1
0.279

-0.199
-0.117

0.366

0.994
0.617

38

-0.66

0.195

0.247

0.575

-0.207

39

-0.467

-0.333

-0.011

1.034

0.271

40
41

-1.473
-0.799

-0.705
0.136

0.086
0.409

0.547
0.279

1.265
-0.075

42

-0.876

-0.22

0.037

0.496

0.493

43
44
45

-1.107

-1.084

-0.136
-0.203
0.374

-0.035
0.067
0.095

0.244
0.419
0,461

0.751
0.511
-0.162

46

-0.587

0.292

0.074

0.127

0.227

47

-0.69

0.45

0.097

0.069

0.114

48

-1.101

0.146

0.078

0.268

0.249

49
50
51
52
53
54

-1.282
-1.019
-1.288
-1.228
-1.424
-0.944

-1 .549
-1.322
-0.801
-0.785
-0.918
-0.867

0.486
0.353
0.106
0.176
0.269
0.013

1.247
1.025
0.675
0.733
0.684
1.152

2.001
1.776
1.298
1.044
1.26
1.052

55
56
58

-1.315
-0.88
-0.853

-0.622
-0.489
-0.286

0.046
-0.08
-0.072

0.59
0.603
0.378

1.099
1.031
0.893

-0.206

NF

NF

NF
NF
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NF

O.D15

NF
NF
NF

NF
NF

NF

NF

NF

NF
NF

LOGIT VALUES FORTHE RELIGIOUS EDUCATION AND SCIENCE ITEMS
(continued)

Religious Education Items B
Stem item I can
I believe I believe I Do Not
Rel!glous recall this this Item this Item Belleve
Education
Item
(other) (evldence)lhls Jlem

I believe
this Item
(trust)

-1.373

-0.523

-0.438

l.578

0.91

-0.694

-0.293

0.113

0.278

0.734

s

- l .277

-0.212

0.157

0.774

0.114

6

-1.491

-0.175

-0.29

1.373

7

-0.599

-0.141

0.568

NF

0.255

0

0.349

8

-0.548

-0.005

0.022

-0.012

0.841

9

-0.736
-0.808

-0.237
0.089

0.247

0.275

0.288

0.031

0.498
0.319

12

-0.325

-0.062

0.477

0.033

0.312

13
14

-0.651
-0.584

0.278

0.463

0.549

0.185

0.739

0.275

-0.347

0.728

JS

-0.435

0.09

0.612

-0.425

0.62

16

-0.264

0.215

0.501

-0.472

0.631

17

-0.587

0.035

0.484

-0.206

0.475

18

-0.948

-0.044

-0.395

0.832

0.525

19

-0.616

-0.04

-0.078

0.361

0.526

20

-0.367

-0.156

0.308

0.032

0.596

21

-0.562

0.192

-0.299

0.223

0.716

22

-0.297

0.054

-0.031

0.082

0.673

23

-0.561

0.144

-0.195

0.122

0.75

24

-0.525

-0.013

0.079

0.058

0.658

25

-0.926

-0.034

-0.221

0.515

0.581

26

-1.533

0.029

/0.322

0.956

0.27

27

-1.003

·0. 1 1 1

"

o:i29

0.73

0.059

28

·0.879

-0.035

0.267

0.356

0.138

29

-0.506

-0.078

0.654

·0.004

0.21

3

II

NF
NF

NF
NF
NF

NF
NF
NF

NF
NF
NF

NF

NF

NF
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NF

NF

NF

NF
NF

NF
NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

LOGIT VALUES FOR THE RELIGIOUS EDUCATION AND SCIENCE ITEMS
(continued)
Religious Education Items B (continued)
I belleve 1 believe I Do Not
Stem item I can
Religious recall this this Item this Item Believe
Education
Item
(other) (evldence)thls Item

I believe
this Item
(trust)

JO

-\.IOI

-0.182

-0.107

0.809

0.359

JI

-0.914

0.061

0.255

0.307

o. 109

33

-1.034

-0.095

0.042

0.802

0.089

34

-1.108

-0.157

-0.132

0.628

0.491

JS

-0.627

-0.106

0.209

0.254

0.384

36

-0.79

-0.053

0.447

0.146

0.19[

-0.531

-0.008

0.665

-0.065

0.179

-0.383

-0.064

-0.026

0.422

0.433

37
57

1

'

NF

NF

NF

NF

NF

NF

NF

Science Items

I can
I believe I believe I believe
I do not
Science
Stem Item recall this this item this Item this Item believe this
(other)
Item
llem (evidence) (trust)
1

-2.247

-1.281

0.093

1.377

2.089

2

-1 .303

-0.667

-0.063

0.61

1.469

3

-2.274

-1 .707

0.582

1.392

2.14

4

-1.781

-1.349

0.538

0.989

1.531

5

-2.532

-1.105

-0.135

1.274

2.409

6

-1 .833

-1 .029

0.216

0.723

1.737

7

-2.433

-1.437

0.197

1.505

2.231

8
9

-1.407

-0.521

0.075

0.703

0.736

-1.79

-0.721

-0.081

0.63

1.692

10

-1.197

-0.401

-0.061

0.431

1 .074

11

-1.611

-0.648

0.003

0.643

1.2

12

-2.293

-0.933

-0.057

0.922

1.841

13

-2.631

-1.019

-0.198

1.288

2.185

14

-2.037

-1.17

0.066

1 .085

2.125

15

-1 .002

·0.356

-0.016

0.427

0.89

16

-2.253

-1.114

0,046

1.187

1.752

17

-1.594

-0.61

0.08

0.638

1.521
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,,

..,.,

·,:,,

Science
Stem item

recall

Belief
evidence

Belief

BP lief
Other

non-belief

18

-1.593

-0.813

-0.031

0.698

1.892

19

-0.921

-0.215

-0.184

0.672

0.663

20

-1 .604

-0.616

-0.225

0.896

1.295

21

-1.682

-0.986

0.309

0.706

1.416

22

-1 .925

-0.82

-0.149

0.918

1.706

23

-1 .694

-0.569

-0.244

0.978

1.15

24

-1.639

-0.565

-0.197

0.639

1.538

25

-1.44

-0.908

0.19

0.777

1 .32

26

-1.342

-0.741

0.108

0.618

1.286

27

·1 .525

-0.9

0.193

0.726

1.363

28

-1,732

-0.935

0.062

0.78

1.737

29

-1.717

-0.717

-0.281

0.971

1.689

30

-1 .258

-0.514

-0.11

0.528

1.293

31

-1.436

-0.599

-0.107

0.673

1.299

32

-1.166

-0.471

-0.09

0.58

1.061

33

-1.133

-0.48

0.146

0.526

34

0.778

-1.45

-0.524

-0.141

0.73

1.105

35

-0,635

-0.03

-0.01

0.186

0.682

38

-0.956

-0.226

·0.069

0.205

1.094

37

-1 .238

-0.251

-0.118

0.429

0.901

trust
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NF

NF

Appendix. S

PERCENTAGE RESPONSES TO RELIGIOUS EDUCATION AND SCIENCE ITEMS
The religious education and science items grouped according to the student responses to
the Recall and BeliefCategories. The grouping is based on order of recall belief
categories from hard (lowest percentage response) to easy (highest percentage response).
Group I : Order of items from hard to easy: Evidence, trust, other, do not belie·1e and
recall

Rclillious Education Items
God seeks to protccl people against
bebV1ours that prevent them from
fo\lowin" their vocations.
C:od seeks to protect people against
�informed conscience.
People show concern for developing their
onsciencc as intended bv God.
he lay (not a priest, brother, nun) vocation
·ncludes discovering other appropriate life·
tulcs.
God seeks to pro1ect people against
ehavin" un;ustl".

% who
% who
believe this
believe this because I
% who
trust my
because I
believe
have
teacher to
this
evidence
teach me for 'other'
it is 1rue what is true reasons

'"

% Who
%who recall
do not being
believe taught
that this this in
is true
class

15.7

23

25

27

40. 5

16.1

22

25

27

40.5 --

17.1

20

25

28

42.4

17.9

20

24

'6

36..l

19.2

22

23

27

47

Group 2: Order of items from hard to easy: Trust, evidence, other, do not believe and
recall

Re]inious EducatiN1 Items
Moral conscience docs not dchirmine what
·s ri..ht and what is wronn.
People show concern for their vocations as
intended bv God.
Rash •ud'-'"ements arc an iniusllce.
Everyone is obliged to do what their
L--onsc1ence tells them 10 be ri"hl.
[Developing a vocation means wr>tking for
familv, societu and creation.
armed moral conscience [cads to long-term
an•iness.
Maturity means respecting the righls of the
reator.

% who
%
believe this
who
because I believe !his % who % who
1rust my because they believe do not % Who can
have
teacher to
this
believe
recall
teach me
evidence for 'other' that this being taught
what is true it is true
reasons is true this in class

15

I 8. 5

21

38

43. 1 6

18

18.8

25

30

42.17

18

19.7

23

28

34.06

15

21.7

23

33

42.24

20

22.1

24

25

47.32

16

17.1

25

35

39.07

16

18.3

22

35.05

36

PERCENTAGE RESPONS ES TO RELIGIOUS EDUCATION AND SCIENCE ITEMS
(continued)

Group 3: Order of items from hard to easy: Trust, evidence, do not believe, other and
recail

Re1i 0ious Education Items
alumnv and detraction arc iniustices.
People can become discontented at their
failure to develoo conscience.

% who
believe this
because I trust
my teacher to
teach me what
is true

%who
believe
this
because I
have
evidence
it is true

% Who

""

%

""

,ecall
being
taught
this in
class

who do

% who
believe
this
believe
that this for 'other'
reasons
is \TUC

17

18.5

22

26

16

21.2

25

29

29.83

'

37.02

Group 4: Order of items from hard to easy: Trust, do not believe, other, evidence and
recall

Relil!ious Education Items
ust love leads to -acc.
he right to necessities precedes right to
bwnershio.
Mature people feel discontented with
'niustices.
IPcoplc become disconicntcd at their
failure to follow their vocations.
r>eonle like to love iustl".

% who
%who
believe this
because I trust % who do believe
my teacher to not believe this
teach me what that this is for 'other'
reasons
true
is true

% who % Who
believe
recall
this
because I being
taught
have
evidence this
it is lrue in class

""

14

27

27

26.9

40.83

18

18

26

27.1

37.66

15

24

25

27.4

35.83

18

20

27

28.5

42.81

16

17

26

30.5

50.07

""

PERCENTAGE RESPONSES TO RELIGIOUS EDUCATION AND SCIENCE ITEMS

(continued)
Group S: Order of items from hard to easy: Trust, do not believe, evidence, other and
recall

Rdi<dous Education Items
jod offers Salvation through the
acraments of Service.
esus serves his people as Priest
hrouoh Holv Orders.
Jod created in people a concern
for iustice.
he Seventh Commanrlment (don't steal)
�ives people the right to the necessities
flifc.

Pcor le desire to form moral conscience.

o develop just love, people need to love
he human familv.
cople fail to develop their inner
itoodness.
he Eighth Commandment (don't bear
false witness against your neighbour)
l,nholds iustice.
Peoolc fail to follow their vocations.

% Who
% who
% who
believe
believe this
recall
% who
this
% who
because I
being
do not because I believe
trust my
taught
this
have
teacher to believe
that this evidence for 'other' this in
teach me
class
what is true is true i t is true reasons

""

20

20

22.1

23

44.71

20

20

22.1

23

54.Sl

18

21

22.3

31

45.56

17

21

22.5

30

43.65

20

21

2ll

28

43.3

15

21

24.5

31

44.71

16

25

25.2

26

40.83

19

26

12

32.1

48.8

15

23

24

31

41.47

Group 6: Order of items from hard to easy: Do not believe, evidence, trust, other, and
recall

Reli •ious Education Items
hristian vocations cal1 also to particular
lrhristian lifc-stvlcs.
esus instituted the Christian vocation.
csus, seni by God, modelled how to
follow a vocation.
csus, sent by God, modelled how to form
nd follow moral conscience.
he search for goodness leads people to
ldiscovcr moral conscience.

%who
% who
believe
believe
this
this
because because I
trust my
they
% who do
teacher to
have
not believe
evidence teach me
that this
it is true what is true
is true

% who
believe
this
fo,
'other'
reasons

% Who

""

recall
being
taught
this in
class

21

21.4

24

24

42.17

19

21.4

23

26

49.22

20

21.5

24

24

50.07

16

21.7

26

28

5 1 .62

13

23.3

23

29

58.46

14

24

25

27

5 1 .83

csus modelled the virtue of •ustice.
he Sacrament of Marriage is a
acramcnt of Service.
:iod offers Salvation by revealing that
uman life 1s sacred.

19

20

23.5

26

47.18

13

24

25.8

27

52.82

Pconlc have a sense of vocation.

13

19

28.3

29

54.23

PERCENTAGE RESPONSES TO RELIGIOUS EDUCATION AND SCIENCE I fEMS

(continued)
Group 7: Order of items from hard to easy: Do not believe, trust, other, evidence and
recall

Religious Education Items

% who
believe this
because I
%who
% who do trust my
believe
!not believe teacher to
this
that this is teach me for 'other'
tru,
what is true reasons

%who
believe
this
because I
have
evidence
it is true

% Who

""

recall
being
taught
this
in class

od's riehts must be respected.

14

26

28.8

54.3

od helos us to love iustlv.

21

16

18

29

29.5

54.6

17

17

24

30.5

49.2

17

19

24

30.8

53.4

11

19

JO

30.8

56.8

8

21

29

32.2

62.8

21

11

26

33

39.4

12

21

25

33.1

63.8

22

15

23

33.3

41.5

23

11

24

33.7

43.9

6

12

36

35.1

60.4

13

18

27

35.3

50.6

11

16

27

37.2

49.4

pod

13

17

25

38.6

59.7

10

16

25

39.2

59.2

lkil!).

9

17

24

41

62.3

11

14

22

42.7

57.3

8

15

24

44

58.3

11

10

25

45.7

50.7

9

15

21

46.6

61.3

6

II

20

56.3

52.5

5

9.3

18

60.9

58.3

ifc is a ri�ht from conceotion.
he Sixth Commandment (don't r.ommit
dultery) requires respect for human
k:oncention.
created within people the potential
o love iustlv.
Developing moral conscience means
forming conscience to recognise what is
i�ht.
clling secrets and breaking
onfidentiality are injustices.

pod

Jod loves justly.
Pcoole fail to follow their vocations.
ust love brings happiness and
ontentment.
People are capable ofdeveloping their
otential for eoodness.
People can fail to fonn their moral
onscience.
False witness and oer·urv are injustices.
Developing a vocation may include
lindinp cmolo•'"'cnt
gave the right to life in the Fifth
ommandmcnt (don't kill).
:Jod demands respect for human life
hrough the Fif\h Commandment (don' t

fhe Fifth Commandment requires treating
cople with respect.
rhc Seventh Comma:idmcnt means
espectin� the property of others.
hildren have responsibilities inwards
heir parenis.
he Fifth Commandment forbids the
elibcrate killin� ofhuman life.
viembers of a family have responsibilities
o each other.
Parents have responsibilities towards their
hildrcn.

PERCENTAGE RESPONSES TO RELIGIOUS EDUCATION AND SCIENCE ITEMS

(continued)
Science Items
Order of items from hard to easy: Do not believe, other, trust, evidence and recall

Science Items

12

Human blood contains white blood
cells that helo to fiaht disease
White blood cells make antibodies
to 2et rid of dead microbes
The earth pulls downwards on all
objects by means of what is called
its =avitational force.
Rocks are broken down in the
nrocess of weatherin11
An atom i s made up of protons,
neutrons and electrons.
A person's immune system can
learn to recognise infections and
so prevent the same diseases
affectin11. us a,rnin.
Light, sound and heat are common
fonns of COCT""·
Viruses arc exceedingly small and
can only reproduces when they arc
inside livin2 thinRS.
The nucleus ofthe cell, controls cell
activities.
The main weapons in a p(!rson's
immune system are white blood
cells called lcucocvtcs.
Bacteria reproduce by sp!illing i n
two. Each halfthen grows, and
splits in two again when it is big
enough.
Electrons have a negative charge

13.

Protons have a positive charge

14.

Heating a substance makes the
panidcs i n that substance move
more violcntlv.
Chemical weathering results from
the action ofoxygen and water
containing dissolved substances on
rocks.
Plants produce oxygen as a result of
nhotosvnthcsis.
Heat can be transferred from hotter
areas to cooler areas by conduction,
convection and radiation.
Mould is a fungus that spreads from
place to olace by spores.

I.

2.
3.
4.
5.
6.

7.
8.
9.
10.
II.

15.

16.
17.
18.

% who
do not
believe
that this
is true

% Who can
% who
% who
believe this believe this
recall
because I
because I being taught
this in class
trust my
have
'other'
evidence
teacher to
it is true
reasons
teach me
what is true
% who
believe
this

'"

3.7

7.5

22.4

51.4

77.0

6.8

14.7

25.4

38.9

59.4

3.7

7.8

16.1

62.5

76.9

6.8

IL2

16.9

55.6

68.8

2.9

8.4

27.5

49.9

80.8

5.5

13.7

21.5

47.9

69.9

3.4

6.9

21.9

57.1

79.4

13.6

13.8

23.5

35.8

61.4

5.6

14.7

26.2

40.7

69.2

9.8

17.2

25.6

33.3

56.8

8.9

14.7

24.8

38.9

65.7

5. \

1 1.6

26.)

46.1

77.7

3.4

8.2

28.1

46.9

fl.2.1

3.7

10.\

23.9

51.4

73.3

1 1 .4

17.4

24.8

32.S

52.4

5.6

9.0

24.3

49.6

76.9

6.6

14.7

23.6

42.8

65.5

5.6

13.9

25.5

42.8

65.0

PERCENTAGE RESPONSES TO RELIGIOUS EDUCATION AND SCIENCE ITEMS
(continued)

Science Items

%who
do not
believe
that this
is true

% who
%who
%who
believe
believe
believe
this
this
this
because I
because
even
have
I trust my
though
evidence
teacher
I do not
it is true
to teach
have any
evidence me what is true
to

%
Who

""

recall
being
taught
this in
class

suggest
that it is
]9.
20.
21.
22.

Osmosis is the movement ofa
solvent through a partially
-nneable membrane.
A particle acquires a negative charge
when it ll'ains Cktra electrons
Mankind has evolved over time on
canh
All matter is made of atoms

A particle acquires a positive charge
when it loses some of its electrons.
24. Matter is made up of extremely
small narticles in constant motion
25. Isaac Newton developed a Law of
Motion that predicts that a passenger
in a car who is not wearing a scat
belt may go through the wind-screen
when that car has a head on
col!ision.
26. Isaac Newton developed a Law of
Motion that predicts that a car which
is fully laden will take longer to
reach I OOkm per hour from rest than
if that same car had no load.
27. Animals ha\'c C\'olved over time on
earth
28. Gain or loss of energy can cause
matter to change its state (solid,
liouid, !!as)
29. Chlorophyll enables plants to use
energy from the sun to convert
carbon dioxide and water into sugar.
This sugar can then be converted
into encr"" that the olant can use.
30. Resistance enables us to change the
energy of an electric current into
heat and li"ht.
3 ] . The Law of Conservation o fEnergy
states that energy is never created or
destroyed, but simply changes from
one form 10 another.
32. Forces of attraction, known as
cohesive forces, exist between the
narticles that make un a subsiance.

23.

truo

13.9

14.0

27.7

29.0

50.0

8.1

1 1 .7

28.5

37.9

65.2

7.3

14.3

20.2

47.5

66.7

5.6

I 1.6

27.7

43.1

71.3

9.2

10.9

29.4

37.5

67.0

6.6

14.5

28.6

37.5

65.8

8.0

13.0

2\.6

44.9

61.9

8.2

14.8

22.9

40.8

59.8,_

7.8

14.1

22.2

45.6

63.5

5.6

13.1

23.7

45.8

67.8

5.4

1 1 .0

29.6

40.3

67.4

7.9

15.9

26.0

35.6

57.8

7.8

14.1

26.5

37.7

61.6

9.5

14.8

25.7

34.2

55.9

Science Items

% who
do not
believe
that this
is true

% who
%who
% who
believe
believe
believe
this
this
this
because
because I
even
I trust my
have
though
teacher
evidence
I do not
it is true
have any
to teach
evidence mi:: what is true
to

%
Who

""

recall
being
taught
this in
class

suggest
that it is

JJ.
34.
35.

36.
37.
38.

The boiling point and melting point
of substances varies with changes in
air oressure.
The boiling point and melting point
of substances varies with changes in
air pressure.
An element is a substance which
canno1 be split up into anything
simpler by any known chemical
means
Lupins are a plant crop that has
nitrogen fixing bacteria in their
roots.
Stars arc created from nuclear
reactions ofhvdro.L?Cn and helium
The speed oflight is about 300
million meters oer second.

true

12.8

15.9

22. \

35.1

55.2

12.8

15.9

22.1

35.1

55.2

9.4

13.3

26.9

35.6

62.1

13.5

20.5

24.3

25.5

43. 1

9.5

20.3

25.5

29.5

51.!

11.4

17.0

26.3

29.8

57.6

"'

Appendix 6
COMPARISONS OF THE ORDER OF ITEMS AS A RESULT OF THE RASCH
ANALYSIS AND PERCENTAGE RESPONSE RATES
The order of religious education and science items (from easy to hard) on the basis of the
logit values and percentage response rates.
Religious Education Items
Order of
Religious
item Education Recall
Items
Based on
Percentages

Ronk
of

I

2
3
4
5
6
7
8
9
IO
II
12
13

14
15
16

17
18

19

20
21

26

6
40
53
I
2
55

5
51
49
52

IO

34
48
43
30
44
33

50
27

32

22
23
24
25

54
18
31

27
28
29

28

26

30

25

56

42
58
II

Order of
Order of
Order of Ronk
of
Religious
Religious
Religious
Education item Education RecalI Education Recall
Items
Items
Recall
Based on Logits
Based on
Items
Based on
Percentages
Loi its
41
31
41
26
36
32
6
36

40
53
I

2
55
5

51

49
52

10

43

34
30
48
44
33
50
27
32
18
53

25
31
28
56

42
58
II

33
34

47

36
37

38

35

38
39

9

3
4

9
3
47
4

35

38

13

13

7

40
41
42

19

19

14

35

44
45

46

46

23
24

23

57

57

43

46
47
48
49
50
51
52
53
54
55
56
57

58
59

'"

7

17

21

8
37
29
39
15
20
12
22
16
45
59

14

17

8

21

37
24
29
15
39
20
12
22

16

45
59

COMPARISONS OF THE ORDER OF ITEMS AS A RESULT OF THE RASCH
ANALYSIS AND PERCENTAGE RESPONSE RATES (CONTINUED)
Science Items
Order of
Order of
Rank
Order of
Order of
Order Science Recall Science Recall Order Science Recall Science Recall
Items
Items
of
Items
Items
of
Based on
Items
Based on
Items
Based on
Based on
LoRits
Percenta11:es
Percenta11:es
Loe.its

Rank

I

2

J

4
5
6
7
8
9

10

11
12
13
14
15
16
17
18
19

13
5
7
12

I

16

J

13
5
7
12
16

J
I

14
22
6

14
22

4

4

9

28

29

23

21
24
11
17

6

9

28
29
23

21
24

20

18

"'

20
21
22

20
18

27

27

24

25

25

8
26
2

26

23

25
26
27

28
29

JO

31

32

33
34
35
36
37

34

JI

JO

37

10

32

33
15
36
19
35

ti

17

34

JI
8

2

JO

37
10

32

33

15
36
19
35

A comparison ofreligious education items according to rank order according to belief
based on 'evidence', 'trust', 'other', no belier and 'belief' (by item order)

�- ! [ i
�

I

2
J

5
6
7
8
I

'

11
12
13
14
15
16
17
18
19
2
21

22
23
24

25
26

27
28

29
J

�

II

12 6
9 27
JJ 1 1
13 5
36 SJ
17 47
56 43
J
7

59
25
58

18

55

SJ

50

4

39 JJ 57

2 38 56
42 46 19

55 44 36

52 I

43
57
54
51
11

26

48
14

28

19
32
22

12 13

23 26

19 7
JS 27
J 43
29 41
22 5 1
15 9
16 24
9 12
1 7 34
2 JS
49 28
58 47

15
34
47 54 J I

58 50 45

27 4

52

I t" ! [ �- ! [
�

�

n

0

n

15

57
45

JI
J

45

42
18
4
49
51

18
42
56
11
9

J
JS

2

48
14
16

4
41
4

J

J

JS

12

46
44
59

56

57
58

26

25

I

4
3
2

55
17

5
43

48

12
21
17
19
15
JS

JI

39

43
41
45

25

13
21

28

47
16

29

47

39

32

13

44

"'

Jl

"

J
J
J

43

�
45
4
4·
4
4

'

JI
J

5
5
38
I

JS
23

25
21
4
4
4
41
I

5
51
5

53

5
55
5
5
5
5

I

"n

I I
"
5
5

,J

51
5

25

'

2
45
2
4
J

31

55

41
4

I
J

5

I

l

13

8

I

2
18

SJ

!l g !l [
� :; ;:;·
�

0

�

21
3
3
2

:,,:""

�
�

21
4
4

J

2

I

41

23

J

5
4
4

2
4

2

Jl

33

2

23
J

5
2
2
2·

l

I

2
I
I
I

38
23

J

5
5

I
J

l
J
J

4
J

J

.

2

2

15

5
2
2·
4

I
J•

SJ

J

11

5

I

5

JI
J

5
5

55

51

SJ

I

I

11
2
I•
J

5
5
4

JJ

4
2

Percentage response to science items for 'recall', 'belier and 'non belier (ordered from
easy to hard by% belief
recall sc

recall sc

BelieI % Non
Item ordered % Belief
%

s
7

13

14
3

I

12
29
6
18
28
9
16
22
24
17
4
2

82
80

83

74
78
78
78
68
71
66
68
70
78
72
66
66
69
60

97.1
96.6
96.6
96.3
96.3
96.3
94.9
94.6
94.5
94.4
94.4
94.4
94.4
94.4
93.4
93.4

93.2

93.2

2.9
3.4
3.4
3.7
3.7
3.7
5.1
5.4
5.5
5.6
5.6
5.6
5.6
5.6
6.6
6.6
6.8
6.8

%

Item ordered
21
31
27
30
25
20
26
11
23
34
36
32
10

IS

37
33

35
8
19

\
"'

67
62
64

58

62
66
60
68
68

63
68
56
57
53
58
56
43
62
5()

Belief % Non
%
Belief
92.7
92.2
92.2
92.\
92.0
91.9
91.8

91.1
90.8
90.6
90.6
90.5
90.2
88.7
88.7
87.2
86.5
86.4
86.1

7.3
7.8
7.8
7.9
8.0
8.1
8.2
8.9
9.2
9.4
9.4
9.5
9.8

1 1.3
11.3
12.8
13.5
1 3.6
13.9

Percentage response to science items for 'recall', 'belief and 'non belief (ordered from
easy to hard by% belief
% Non
% Non
%
Item Recall % Belier belier Item % Recall % Belief belier
19.7
80.3
47
45
4.5
95.5
49
59
19.7
80.3
48
5.7
53
94.3
50
20.1
50
79.9
31
93.7
6.3
1
60

"

6
51
40

"
53

52

54
56
10
26

58

2
30
18

5

3J

43
27

34

32

44
25
42
57
28
19

63
59
63
62

60
58
51

so

57

64
49
60
54
51
5
53

"

"
52

52

54

so

49
38
49
43

91.&
91.5
91.4
91.0
89.8
89.1
89.1
89.1
88.6
88.2
87.6
87.4
86.9
86.8
86.7
86.5
86.2
85.8
84.4
84.3
83.0
82.9
82.8
81.S
80.9
80.3

8.2
8.5
8.6
9.0
10.2
10.9
10.9
10.9
11.4
11.8
12.4
12.6
13.1
13.2
13.3
13.5
13.8
14.2
15.6
15.7
16.0
17.1
17.2
18.S

19.1
19.7

260

39
3
9

35

46

59
21

36
4
23
12

22

24
11

20
29
7
41
8
37
45
38
17
14
15
16
13

40
45
45
43
42
30
42
47
44
41
36
36
41
47
37
40
42
47
41
41
34
44
42
42

79.5
79.3
79.1
78.8
78.8
78.5
77.6
77.2
76.5
76.5
76.0
76.0
75.2
74.9
74.8
74.7
74.5
73.8
73.5
73.3
71.5
70.5
70.3
66.6

43

64.0
62.2

39
35

65.0

20.5
20.7
20.9
21.2
2).2
21.5
22.4
22.8
23.5
23.6
24.0
24.1
24.9
25.1
25.2
25.3
25.5
26.2
26.5
26.7
28.5
29.6
29.7
33.4
35.0
36.0
37.8

Average Percentage Response to Religious Education Items (Items ordered from easy to
hard on the basis of belieI)
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51
40
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!!. O

3

19
21
40
32
26
26
23
27
25
27
30
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33
26
29
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33
29
32
30
30
31
31
27
20
27
29

5
6
7
9
9
10
10
11
12
12
12
13

48
31
3
9
35
39
21
46
36
4
47
23

14
14
14
15
15
15
15
16
17
17
19
19
19

59

29

21

29

13

21

21

22
II

24
12
7
8
29
20
37
41
17
45
38
14
15
16
13
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50
45
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40
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45
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24
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24
25
25
26
26
26
26
27
27
27
28
28
28
28
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33
36
37
39
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Appendix 7
The pattern of responses to the religious education and science items based on
percentage responses
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Figure A. Religious education and science recall items ordered from hard to easy.
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Figure B. Religious education and science belief (evidence) items ordered from hard to
easy.
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Figure C. Religious education and science belief (trust) items ordered from hard to easy.
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Figure D. Religious education and science belief ( other) items ordered from hard to easy.
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Figure E. Religious education and science belief (no belief) items ordered from hard to
easy.
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